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Thursday,  May  BOtii. — Morning  Session. 

The  President,  Dr.  William  Osier,  called  the  Association  to  order  at 
10.15  A.  M.,  and  read  the  "President's  Address,"  as  follows: 

Gentlemen  :     At  the  opening  of  this  our  Tenth   Meeting  the  ques- 
tion is  timely :     How  far  has  the  Association  fulfilled  the  object  it  had 


xn  MINUTES. 

in  view?  Have  our  aspirations  and  hopes  of  1885  been  realized?  We 
sought,  as  stated  in  Article  I.  of  our  Constitution,  the  advancement  of 
scientific  and  i^ractical  medicine.  AVith  this  primary  object  we  sought 
also,  as  Dr.  Delafield  said  in  his  opening  remarks,  "an  Association  in 
which  there  will  be  no  medical  politics  and  no  medical  ethics  ;  an  Asso- 
ciation in  which  no  one  will  care  who  are  the  officers  and  who  are  not ; 
in  which  we  will  not  ask  from  which  part  of  the  country  a  man  comes, 
but  whether  he  has  done  good  work,  and  will  do  more ;  whether  he  has 
anything  to  say  worth  hearing,  and  can  say  it." 

The  nine  volumes  of  our  Transactions  are  a  full  and  satisfactory 
answer  to  the  first  question.  They  contain  the  most  noteworthy  con- 
tributions to  scientific  and  practical  medicine  which  have  been  made  in 
this  country  during  the  past  ten  years.  There  is  not  a  "  set "  on  our 
library  shelves  to  which  we  can  refer  more  often  with  profit.  As  the 
years  pass  the  Transactions  will  have  an  increasing  value  as  the  re- 
pository of  very  much  that  is  best  in  American  medical  literature.  In 
looking  them  over  it  is  interesting  to  recall  how  we  have  discussed  the 
problems  of  the  day ;  how  indeed  in  some  notable  instances  we  have 
introduced  the  subjects.  Two  papers  at  our  first  meeting  have  had  a 
widespread  and  still  effective  influence — those  of  Dr.  Fitz  on  "  Appendi- 
citis," and  of  Dr.  F.  M.  Draper  on  "  Pancreatic  Hemorrhage."  Of  per- 
ennial interest,  typhoid  fever  has  rarely  been  missed  from  our  delibera- 
tions, W'hich  have  done  much  to  advance  sound  views  on  the  etiology 
and  treatment  of  this  widespi'ead  disease.  We  have  taught  each  other  to 
recognize  the  parasites  of  malaria,  and  we  are  beginning  to  see  our 
instruction  appreciated  by  the  profession  at  large.  The  many  important 
questions  relating  to  tuberculosis  have  received  a  large  share  of  atten- 
tion, and,  though  a  review  of  the  papers  and  discussions  arouses  some- 
what mingled  feelings,  there  are  many  solid  grains,  and  the  chafl^  may 
be  winnowed  as  one  reads. 

Studies  on  the  diagnosis  of  diseases  of  the  stomach  and  of  the  pancreas, 
on  dysentery  or  infarction  and  other  affections  of  the  bowels  have  en- 
larged greatly  our  conception  of  these  disorders. 

Of  very  practical  interest  is  the  large  group  of  papers  on  subjects 
relating  to  heart  disease,  to  sclerosis  of  the  arteries,  to  the  mutual  rela- 
tion of  renal,  arterial,  and  cardiac  changes.  They  constitute  some  of 
the  very  best  work  done  by  our  members. 

The  problems  of  anaemia  and  chlorosis  have  been  often  before  us, 
almost  always  with  profit,  notably  so  in  the  case  of  the  paper  on 
"  Thrombosis  in  Chlorosis,"  which  remains  to-day  the  best  on  the  subject 
which  has  appeared  in  any  language. 
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JVIyxoedema,  with  the  brilliaDt  results  which  follow  the  use  of  the 
thyroid  extract,  was  presented  to  us  with  unusual  fulness. 

Among  other  subjects  which  have  been  judiciously  and  thoroughly 
discussed  may  be  mentioned  the  results  of  the  removal  of  the  ovaries 
and  tubes,  subphrenic  abscess,  acromegaly,  and  lead-poisoning. 

We  have  had  bad  papers,  of  course  ;  but  they  have  not  been  numerous. 
There  are,  however,  several  which  indicate  that  the  readers  had  not 
grasped  the  scope  and  objects  of  our  Association. 

One  cannot  look  over  our  Transactions  without  feeling  that  the 
main  object  of  our  Society  has  been  well  and  faithfully  kept  in  view  by 
us.  To  the  subsidiary  objects  to  which  Dr.  Delalield  referred  we  have 
been  equally  loyal.  Medical  politics  have  not  come  within  our  ken. 
Of  ethics  we  have  been  as  unconscious  as  we  are  of  our  bodies  in  health. 
With  the  exception  of  the  Secretary  we  have  cared  little  about  our 
officers,  and  have  jumbled  men  in  careless  succession.  In  selecting 
members  we  have  asked  whether  a  man  has  done  good  work,  rarely  any- 
thing else,  never  Avhence  he  came. 

()ur  Association  has  had  already  a  potent  influence  on  the  study  of 
pathology  and  clinical  medicine  in  this  country.  We  need,  however,  a 
larger  group  of  men  who  are  devoting  themselves  exclusively  to  these 
branches.  The  rapid  progress  of  the  medical  schools  has  increased  the 
teaching  positions  in  the  scientific  branches,  and  there  is  at  2:)resent  an 
actual  scarcity  of  thoroughly  trained  pathologists  and  bacteriologists  to 
fill  them.  There  is  no  need  to  insist  upon  the  necessity  of  accurate  and 
prolonged  training  in  the  development  of  workers  in  these  branches  ; 
but  I  do  not  think  that  the  profession  of  this  country,  as  yet,  under- 
stands the  art  of  training  special  clinical  physicians.  We  have  takeu 
too  much  for  granted,  that  such  develop  readily  in  the  routine  of  family 
practice.  True,  along  this  path  some  of  the  most  noted  men  in  our 
ranks  have  travelled ;  but  the  time  has  come  when  able  young  men 
should  be  encouraged  to  devote  themselves  to  internal  medicine  as  a 
specialty.  Content  to  labor  and  wait  during  the  first  ten  or  fifteen  years 
of  professional  life,  with  pathology  as  the  solid  basis  of  development, 
such  men  will  pass  to  the  wards  through  the  laboratories  thoroughly 
equipped  to  study  the  many  problems  of  clinical  medicine.  They  will 
gain  the  confidence  of  their  professional  brethren  by  accurate  and  thor- 
ough work,  and  through  them,  if  they  wish,  the  public  and  practice. 
The  opportunity  for  such  a  career  is  in  every  city  with  a  hos})ital  of 
fifty  beds.  Of  such,  of  physicians  (in  contradistinction  to  surgeons, 
gynecologists,  and  general  practitioners),  and  of  pathologists,  and  liac- 
teriologists,  should  our  Association  in  large  part  be  composed. 
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For  the  first  time  since  our  organization  there  is  a  proposal  before 
vou  to  change  the  Constitution  by  increasing  the  number  of  members  to 
one  hundred  and  twenty-five.  We  should  all  understand  that  this  is  a 
Avoi'king  society,  and  when  any  of  us  cease  to  attend  regularly  or  when 
our  interest  grows  lukewarm,  we  will  promote  best  the  common  welfare 
by  quietly  retiring. 

Onlv  once  or  twice  in  our  gathering  has  your  President  been  able  to 

say— 

"  Er  Zfihlt  die  Haiipter  seiner  Lieben, 
Uud  sieh !  ihm  fehlt  Kein  theures  Haupt." 

We  have  lost  year  by  year  very  heavily  by  death,  sixteen  of  a  total 
of  one  hundred  and  eleven  members.  While  some  have  passed  away  in 
the  fulness  of  years,  with  their  work  accomplished,  others  have  been 
taken  in  their  prime,  and  several  of  our  most  valued  members  have  been 
removed  Avhile  still  in  the  days  of  promise.  This  year  we  mourn  the 
loss  of  two  men  who  could  ill  be  spared  from  their  respective  spheres  of 
labor,  and  from  us. 

Of  Alfred  Lee  Loomis  I  need  not  say  much  to  this  audience,  before 
which,  as  well  as  before  a  much  larger,  he  played  a  strong  role.  Energy 
and  determination,  so  clearly  stamped  on  his  features,  led  him  early  into 
the  path  of  success,  and  each  decade  added  reputation  and  prosperity. 
Threescore  and  four  years  found  him  one  of  the  most  prominent  figures 
in  the  profession  of  this  country,  a  successful  writer,  a  much-sought  con- 
sultant, a  busy  man  of  afiairs.  Then  the  end,  and  happy  for  him,  per- 
haps, while  the  harness  was  still  on,  and  while  the  vigor  of  mind  and 
body  was  unimpaired.  In  this  Society,  in  the  Congress  of  our  united 
bodies.  Dr.  Loomis  proved  a  trusty  counsellor,  an  earnest  worker,  and  a 
zealous  supporter  of  the  best  interests  of  the  profession.  In  his  faithful 
attention  to  those  duties  which  lie  outside  the  daily  routine  of  our  lives, 
duties  which  we  are  only  too  apt  with  advancing  years  and  with  assured 
success  to  neglect,  he  was  a  notable  example  to  us  all. 

The  death  of  William  Cecil  Dabney  is  in  every  way  deplorable,  un- 
timely, and,  since  he  died  of  such  a  preventable  disease  as  typhoid  fever, 
one  might  almost  say,  unnecessary.  He  had  only  reached  that  stage  in 
his  career  when  experience  and  judgment  begin  to  ripen,  and  when  we 
begin  to  discern  in  a  man  whether  he  is  intellectually  a  polyp  or  a 
mammal,  wliether  with  his  growth  there  has  been  development  as  well. 
Dr.  Dabney  was  a  conscientious  and  earnest  worker,  a  zealous  teacher, 
and  a  man  of  wide  sympathies  with  all  that  wtus  best  in  the  profession. 
He  had  a  warm,  lovable  nature,  which  endeared  him  to  an  unusually 
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wide  circle  of  friends  and  patients.  To  our  Association,  of  which  he 
was  an  original  member,  he  was  much  attached,  and  we  have  lost  in  him 
a  strong  and  faithful  colleague,  one  whose  Avays  and  works  were  of  the 
best  and  highest. 

The  amendment  to  the  Constitution,  increasing  the  membership  from 
one  hundred  to  one  hundred  and  twenty-five,  proposed  at  the  last  meet- 
ing, was  taken  up  for  consideration  and  was  defeated. 

Dr.  B.  K.  Kachford  then  read  a  paper  on  "  Leucoma'ine  Poisoning," 
which  was  discussed  by  Drs.  Kinnicutt,  AVilliam  H.  Thomson,  A.  H. 
Smith,  Frederick  C.  Shattuck,  J.  E.  Graham,  and  Rachford. 

The  paper  of  Dr.  V.  C.  Vaughan  and  George  D.  Perkins,  entitled 
"  Some  Toxicogenic  Germs  Found  in  Poisonous  Foods,"  was  read  by 
title. 

Dr.  A.  C.  Abbott  then  read  a  paper  entitled  "  The  Effect  of  the 
Gaseous  Products  of  Decomposition  upon  the  Health  of  Animals  that 
are  Compelled  to  Respire  Them,"  Avhich  was  not  discussed. 

Dr.  G.  Baumgarten  then  read  a  paper  on  "  Renal  Affections  follow- 
ing Influenza,"  which  was  discussed  by  Drs.  Jacobi,  Tyson,  Frederick 
C.  Shattuck,  Fussell,  A.  H.  Smith,  and  Baumgarten. 

Dr.  Sternberg  then  reported  the  results  of  "  Experiments  on  the 
Neutralizing  Effects  of  the  Blood  Serum  from  a  Recently  Vaccinated 
Calf  upon  Vaccine  Virus,  and  upon  Vaccination,"  which  was  not  dis- 
cussed. 

Adjourned  at  1  p.m. 

Afternoon  Session. 

The  Association  was  called  to  order  at  2.45  p.m.  by  President  Osier. 

In  the  absence  of  Dr.  Pepper,  his  paper,  entitled  "A  Contribution  to 
the  Study  of  Thoracic  Tumors,"  was  read  by  title. 

Dr.  Whittaker  then  read  a  paper  entitled  "  Etiology  of  Idiopathic 
Hypertrophy  of  the  Heart,"  which  was  not  discussed. 

Dr.  Griffith  then  read  a  paper  entitled  "  The  Transmission  of  ^Mitral 
Diastolic  Murmurs,"  which  was  discussed  by  Drs.  Tyson,  Whittaker, 
Cary,  Musser,  McPhedran,  A.  H.  Smith,  Stockton,  and  Griffith. 

Dr.  A.  H.  Smith  then  read  a  paper  on  the  "  Use  of  the  Differential 
Stethoscope  in  the  Study  of  Cardiac  Murmurs,"  which  was  discussed  by 
Dr.  Whittaker. 

Dr.  Cary  then  read  a  paper  entitled  "The  Cause  of  the  Exaggeration 
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of  Sounds  over  the  Right  Upper  Chest,  both  in  Health  and  Disease," 
which  was  discussed  by  Drs.  Griffith,  Tyson,  and  Gary. 

Dr.  Stockton  then  read  a  paper  entitled  "  Two  Gases  of  Fat-necrosis," 
which  was  discussed  by  Drs.  Fitz,  Graham,  and  Stockton. 

Adjourned  at  5  p.m. 

Friday,  May  31st. — Morning  Session. 

The  Association  was  called  to  order  at  10.10  a.:m.  by  President  Osier. 

The  discussion  on  diphtheria  antitoxin  was  opened  by  Dr.  Welch,  and 
was  continued  by  Drs.  Mason,  Jacobi,  Billings,  Abbott,  Sternberg,  and 
Williams. 

Dr.  Prentiss  exhibited  a  patient  suffering  from  nephritis  resulting 
from  pur^iura  hemorrhagica,  whicli  was  discussed  by  Drs.  Osier  and 
Stockton. 

Dr.  Adami  then  reported  "  A  Case  of  Madura  Foot,"  which  was  not 
discussed. 

Dr.  Northrup  then  read  a  paper  entitled  "  Gonorrhteal  Arthritis, 
Clinical  Observations,"  which  was  discussed  by  Drs.  Welch,  Shattuck, 
Cary,  ^Tason,  Griffith,  Adami,  Roosevelt,  Osier,  and  Northrup. 

Dr.  Jacobi  then  read  a  paper  entitled  "  H}^erthermy  up  to  65.5°  C. 
(148°  F,),"  which  was  discussed  by  Drs.  Welch,  Shattuck,  Dock,  Fussell, 
and  Jacobi. 

The  Treasurer's  report  was  read  and  referred  to  an  Auditing  Com- 
mittee, consisting  of  Drs.  Musser  and  Dock. 

Adjourned  at  1 .45  p.m. 

Afternoon  Session. 

The  Association  was  called  to  order  at  3.20  p.m.  by  Vice-President 
Jacobi. 

Dr.  Guiteras  read  a  paper  entitled  "  Some  Observations  on  the  Spleen 
and  Marrow  in  Leukaemia,"  which  was  not  discussed. 

Dr.  Williams  then  read  a  paper  entitled  "  A  Comfortable  Way  of 
Using  Cold  in  Fever,"  which  was  not  discussed. 

Dr.  Dock  then  read  a  paper  entitled  "  Goitre  in  Michigan,"  which 
was  discussed  l)y  Drs.  Hurd,  Osier,  and  Dock. 

Dr.  Graham  then  read  a  paper  entitled  "  Displacements  of  the  Liver," 
which  was  not  discussed. 

Dr.  Fussell  then  read  a  paper  entitled  "Carcinoma  of  the  Liver,  with 
Cirrhosis,"  which  was  discussed  by  Dr.  Adami. 
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Dr.  Meltzer  then  read  a  paper  entitled  "  On  the  Direct  Faradization 
of  the  Mucous  Membranes  of  the  Stomach  and  the  Intestines  of  Ani- 
mals," which  was  discussed  by  Drs.  Stockton,  Jacobi,  and  Meltzer. 

Dr.  Northrup  then  exhibited  the  Fell-0'Dwyer  apparatus. 

The  Association  then  proceeded  to  the  election  of  officers  and  mem- 
bers ;  the  following  being  elected  : 

President. — A.  Jacobi. 
Vice-President. — J.  M.  Da  Costa. 
Recorder. — I.  Minis  Hays. 
Secretary. — Henry  Hun. 
Treasurer. — W.  W.  Johnston. 
Councillor.—  George  B.  Shattuck. 

Representative  on  E.vecutive   Committee  of  the   Congress  of  American 
Physicians  and  Surgeons. — William  Osier. 
Alternate.— M.  A.  Starr. 

The  following  were  elected  3fembers :  Henry  A.  Lafleur,  of  Montreal ; 
Ira  T.  Van  Gieson,  of  New  York ;  Simon  Flexner,  of  Baltimore ;  W. 
E.  Fischel,  of  St.  Louis ;  Frank  Billings,  of  Chicago. 

It  was  resolved  that  the  thanks  of  the  Association  be  presented  to 
Surgeon-General  Sternberg  for  his  kindness  in  furnishing  a  room  in 
which  the  Association  had  held  its  meeting. 

The  Auditing  Committee  reported  that  they  had  examined  the  Treas- 
urer's report  and  had  found  it  correct. 

Adjourned  at  5.45  p.m. 

Henry  Hun,  Secretary. 


NOTICE. 

The  Association   assumes  no   responsibility  for  the  statements  and 
opinions  expressed  in  the  papers  read  at  its  meetings. 


LEUCOMAIN  POISONING. 


By  B.  K.  RACHFORD,  M.D., 

CLINICIAN  TO  THE  CHILDREN'S  CLINIC,  MEDICAL  COLLEGE  OF  OHIO,  CINCINNATI,  OHIO. 


During  the  past  eighteen  months  I  have  been  trying  to  make  an 
experimental  investigation  on  the  influence  of  paraxanthin  and  other 
uric  acid  leucomains  in  the  production  of  certain  well-known  but  little 
understood  nervous  disorders.  In  the  meantime  I  have  published 
two  papers*  on  this  subject,  one  entitled  "Paraxanthin  as  a  Factor  in 
the  Etiology  of  Certain  Obscure  Nervous  Conditions,"  the  other 
"  Uric  Acid  Leucomains  as  Factors  in  the  Etiology  of  Migraine  and 
Kindred  Nervous  Diseases;"  since  the  publication  of  these  papers  I 
have  continued  the  study  of  this  subject,  and  now  believe  that  I  am 
justified  in  asserting  that  leucomain  poisoning  is  a  very  important 
phase  of  auto-intoxication,  and  that  it  may  manifest  itself  in  at  least 
three  distinct  but  closely  allied  clinical  forms,  viz.: 

1.  As  a  true  migraine  or  leucomain  headache. 

2.  As  a  migrainous  epilepsy  or  leucomain  epilepsy. 

3.  As  migrainous  gastric  neurosis  or  leucomain  gastric  neurosis. 
This  group  of  nervous  disorders  is  among  the  most  common,  the 

most  painful,  and  the  most  intractable  to  treatment  of  all  diseases. 
And  we  know  even  less  concerning  their  etiology  than  we  do  con- 
cerning their  treatment.  The  assertion,  therefore,  that  leucomain 
poisoning  is  an  important  factor  in  the  production  of  these  disorders 
is  most  important  if  true,  and  the  evidence  upon  which  this  assertion 
is  based  is  also  most  important  if  true. 

In  the  beginning  let  me  say  a  word  about  leucomains."  The  uric 
acid  leucomains  are  a  group  of  bodies  closely  related  to  uric  acid,  of 

1  The  Medical  News,  Philadelphia,  May  and  October,  1894. 

-  I  am  indebted  to  the  little  book  of  Vanghan  and  Novyon  "  Ptomaines  and  Leucomains"  for 
many  of  the  facts  and  references  used  in  this  paper. 
Am  Phvs  1 
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which  paraxanthin,  xanthin,  and  gerontin  are  poisonous,  and  xantho- 
creatinin  is  a  poisonous  leucomain  of  the  creatinin  group.  It  is  quite 
possible  that  all  of  these  poisonous  leucomains,  as  well  as  other  un- 
named poisonous  leucomains,  may  contribute  to  the  production  of  the 
complex  of  symptoms  which  I  have  here  classed  under  leucomain  poi- 
soning ;  but  in  this  study  I  have  only  attempted  to  show  that  para- 
xanthin and  xanthin  are  etiologically  related  to  the  group  of  nervous 
disorders  above  noted  as  being  manifestations  of  leucomain  poisoning. 
Paraxanthin  is  by  far  the  most  poisonous  of  all  leucomains.  Salomon 
thus  describes  paraxanthin  poisoning  in  the  mouse.  If  one-half  mille- 
gramme  of  paraxanthin  be  introduced  into  the  peritoneal  cavity  of  a 
mouse  the  following  symptoms  will  result:  "  The  reflexes  are  increased 
to  a  tetanus,  followed  by  a  rigor-mortis-like  contraction  of  the  muscles  ; 
marked  dyspnoea  is  a  constant  symptom  which  continues  till  death." 

Xanthin  is  very  much  less  poisonous  than  paraxanthin,  but  accord- 
ing to  Filehne  it  produces  in  the  frog  a  decided  muscular  rigor  and 
paralysis  of  the  spinal  cord. 

In  brief  we  may  note  the  following  facts  concerning  xanthin  and 
paraxanthin  as  bearing  on  this  research, 

1.  Paraxanthin  and  xanthin  are  poisonous  leucomains  of  the  uric 
acid  group,  capable  of  producing  the  most  profound  nervous  symptoms. 
They  are  readily  soluble  in  water,  urine,  and  blood. 

2.  Paraxanthin  is  found  in  normal  urine  in  such  small  quantities 
that  its  poisonous  properties  are  lost  in  dilution.  Salomon  found  only 
1.2  grammes  in  1200  litres  of  urine.  This  quantity  is  so  minute  that 
its  presence  cannot  be  satisfactorily  demonstrated  in  such  quantities  of 
normal  urine  as  can  conveniently  be  obtained  from  patients.  In  a 
recent  personal  communication  Salomon  says  :  "  Nine  litres  of  normal 
urine  are  a  very  small  quantity  to  prove  the  presence  of  paraxanthin, 
if  one  has  not  previously  worked  with  larger  quantities  so  as  to  master 
the  details  of  the  work,  and  very  much  harder  would  it  be  to  prove 
the  presence  of  paraxanthin  in  four  litres  of  normal  urine,  as  I  know 
from  experience.  ...  I  would  advise  that  not  less  than  ten 
litres  of  normal  urine  be  used  to  demonstrate  the  presence  of  para- 
xanthin." My  own  experience  is  in  accord  with  Salomon's.  In  pre- 
vious papers  I  have  recorded  my  failure  to  demonstrate  the  presence 
of  paraxanthin  when  working  with  as  little  as  four  litres  of  normal 
urine ;  and  since  these  papers  were  written  I  have  made  a  large  num- 
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ber  of  examinations  of  normal  and  other  urines,  and  I  have  always 
failed  to  demonstrate  the  presence  of  paraxanthin  in  four  litres  of 
normal  urine.  Upon  this  evidence  I  have  concluded  that  paraxanthin 
is  present  in  abnormally  large  quantities  when  I  can  find  it  in  less 
than  four  litres  of  urine.  Xanthin  also,  as  a  rule,  requires  more  than 
four  litres  of  urine  to  demonstrate  its  presence,  but  I  have  frequently 
found  small  quantities  of  xanthin  where  I  could  not  find  paraxanthin 
in  working  with  four  litres  of  urine. 

3.  Paraxanthin  and  xanthin  are  not  formed  in  the  kidney.  They 
are  excreted  from  the  blood  by  the  kidneys.  The  presence,  therefore, 
of  large  or  small  quantities  of  xanthin  bodies  in  the  urine  means 
that  these  bodies  were  present  in  large  or  small  quantities  in  solution 
in  the  blood  previous  to  their  elimination  by  the  kidneys. 

With  the  above  facts  in  mind  concerning  xanthin  and  paraxanthin, 
we  are  better  prepared  to  study  the  evidence  here  presented  to  prove 
the  existence  of  a  leucomain  poisoning.^ 

Migraine,  which  has  heretofore  been  ascribed  to  uric  acid  and 
many  other  causes,  is  perhaps  the  most  common  manifestation  of  leuco- 
main poisoning.  The  form  of  migraine  which  I  believe  to  be  a  leuco- 
main headache  can  best  be  described  by  the  report  of  a  case. 

Mrs.  M.,  aged  thirty-five  years.  A  number  of  her  sisters  have  migraine,  and 
she  has  been  a  sufi'erer  from  the  same  disease  since  she  was  a  child.  The  attacks 
come  on  every  two  or  three  weeks,  sometimes  oftener,  and  at  times  she  has 
immunity  from  them  for  five  or  six  weeks.  The  more  severe  the  attacks  the 
longer  she  will  be  free  from  them.  A  very  severe  attack  lasting  three  or  four 
days  will  be  followed  by  several  weeks  of  immunity.  Again  mild  attacks  may 
occur  every  week  with  great  regularity,  and  then  be  followed  by  a  severe  attack 
and  a  long  period  of  immunity.  An  attack  almost  always  occurs  just  before  or 
during  her  menstrual  period.  She  is  perfectly  well  quite  up  to  the  time 
she  is  taken  with  an  attack.  She  has  no  warning,  except  a  sensation  of  burn- 
ing in  one  cheek  ;  this  is  accompanied  by  a  vasomotor  dilatation  of  the  blood- 
vessels of  the  cheek  and  at  times  of  the  ear.  This  is  followed  by  a  typical 
attack  of  migraine,  with  severe  headache,  nausea,  vomiting,  and  prostration. 
The  day  following  the  attack  the  patient  is  almost  well  again.  The  urine  dur- 
ing an  attack  is  scant  in  quantity,  has  a  dark- red  color,  and  contains  no  albu- 
min. It  always  contains  an  excess  of  uric  acid  and  a  diminished  quantity  of 
urea.     Urea  is  frequently  reduced  to  8  to  10  grammes  and  the  uric  acid  in- 

1  As  an  addendum  to  this  paper  I  have  given  the  method  for  separating  and  proving  the 
presence  of  xanthin  and  paraxanthin. 
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creased  to  0  45  to  0.55  gramin>e  in  1000  c.cm.  of  urine.  The  proportion  of  uric 
acid  to  urea  upon  which  Haig  laj^s  so  much  stress  is  thereby  greatly  increased. 
The  urine  also  contains  paraxanthin  and  xanthin  in  greatly  increased  quantities. 
In  three  litres  of  urine  passed  by  this  patient  during  and  after  a  severe  attack 
of  migraine  I  found  paraxanthin.  I  have  four  or  five  times  examined  the 
urine  of  this  patient  passed  during  and  after  an  attack,  and  have  alwaj's  found 
paraxanthin.  In  the  last  examination  I  used  less  than  two  litres  of  urine  and 
obtained  sufficient  paraxanthin  to  demonstrate  its  presence  by  chemical  tests, 
by  the  needle-Hke  crystals  obtained  by  evaporating  a  drop  of  the  "  final  fluid,"' 
and  by  its  phj'siological  action  on  a  number  of  mice.  I  have  always  failed  to 
find  paraxanthin  in  the  urine  of  this  patient  passed  between  these  attacks. 

From  a  careful  study  of  the  urine  of  this  and  other  cases  of  typical 
migraine,  one  of  which  I  have  previously  reported,  I  am  convinced 
that  paraxanthin  and  xanthin  are  excreted  by  the  kidneys  in  great 
excess  during  the  attacks  in  these  cases,  and  that  they  are  not  found 
in  excess  in  the  urine  in  the  intervals  between  the  attacks.  For  these 
reasons  I  believe  that  there  are  a  class  of  cases  now  called  migraine 
in  which  leucomain  poisoning  is  an  important  etiological  factor,  and 
that  these  attacks  may  therefore  not  improperly  be  called  leucomain 
headaches. 

Migrainous  epilepsy  is,  as  I  believe,  another  manifestation  of 
leucomain  poisoning.  Clinically,  this  is  a  well-known  form  of  disease 
that  comes  on  as  a  rule  during  middle  life  as  a  sequel  to  migrainous 
headaches  of  former  years.  These  attacks  differ  somewhat  in  charac- 
ter from  those  of  true  epilepsy,  and  they  are  not,  as  a  rule,  followed  by 
mental  impairment,'  as  in  true  epilepsy.  The  history  of  a  case  will 
best  describe  this  interestino;  form  of  disease. 

Mrs.  X  ,^  aged  sixty-three  years,  is  married,  and  the  mother  of  six  grown 
children.  Family  history  is  negative,  except  that  "  one  sister  had  some  ner- 
vous heart  trouble."  The  patient  was  always  a  hard-working  woman  till  a  few 
years  ago,  when  her  grown  daughters  took  charge  of  all  the  household  affairs 
and  left  her  without  occupation.  She  has  alwaj^s  been  rather  stout,  but  of  late 
years  her  hearty  eating  and  inactive  Hfe  have  made  her  much  stouter  than 
before ;  she  now  weighs  more  than  two  hundred  pounds,  and  spends  most  of 
the  day  in  her  easy  chair ;  she  has  quite  as  capacious  an  appetite  as  she  has 
ever  had,  and  is  now,  as  she  has  alwaj's  been,  especially  fond  of  meat.  From 
her  earliest  remembrance  to  September,  1892,  she  suffered  with  periodic  attacks 

'  This  may  explain  the  fact  that  Mahommed,  Julius  Csesar,  and,  possibly,  Napoleon  Bona- 
parte suffered  from  epilepsy  without  mental  impairment. 

s  This  is  the  same  case  reported  in  The  Medical  News,  Philadelphia,  May  26, 1895 ;  the  further 
historj^  of  the  case  is  here  reported. 
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of  "sick  headache,"  and  since  this  date  she  has  not  had  a  single  characteristic 
sick  headache  ;  instead  of  sick  headache  she  has  had  epileptoid  attacks,  which 
have  continued  to  the  present  time  at  about  the  same  interval  as  her  previous 
attacks  of  migraine. 

In  September,  1892,  she  fell  in  her  first  spell,  and  was  carried  into  the  house 
in  an  unconscious  condition  ;  after  about  thirty  minutes  she  regained  conscious- 
ness, but  did  not  know  anything  about  what  had  happened.  For  twelve  hours 
after  the  attack  she  had  a  severe  headache,  which  passed  away,  leaving  her  as 
well  as  usual.  She  continued  to  have  attacks  similar  to  this  one  at  intervals  of 
about  three  or  four  weeks.  In  all  of  these  spells  she  became  unconscious,  and 
remained  so  for  from  twenty  to  forty  minutes,  when  she  would  regain  conscious- 
ness to  find  herself  suffering  from  a  severe  headache,  which  would  pass  off  in 
from  twelve  to  twenty-four  hours,  leaving  her  quite  well  again.  These  attacks 
came  on  without  apparent  exciting  cause,  and  with  absolutely  no  warning;  she 
feels  as  well,  if  not  better  than  usual,  just  before  the  attack.  A  number  of 
these  attacks  have  come  on  in  the  early  morning  during  sleep  ;  at  times  the 
patient  is  seized  with  an  attack  while  on  her  feet,  and  falls  heavily  to  the  floor. 
On  one  occasion  she  bruised  her  face  and  shoulder  by  a  fall  of  this  kind.  The 
after-headache  became  less  and  less  severe  as  time  passed,  until  at  the  present 
time  "  there  is  almost  no  headache  following  a  spell."  After  five  or  six  months 
these  epileptoid  attacks  were  less  frequent,  so  that  five  or  six  weeks  would  at 
times  intervene  between  the  attacks,  but  such  a  long  interval  was  usually  fol- 
lowed by  an  unusually  severe  attack,  and  not  infrequently  by  two  attacks  within 
a  few  hours.  In  the  interval  between  the  spells  the  patient  was  quite  well, 
except  that  she  was  somewhat  mentally  depressed  with  the  certain  knowledge 
that  at  the  end  of  five  or  six  weeks  she  was  sure  to  have  "  another  spell." 

On  September  IS,  1893,  three  days  after  a  very  severe  spell,  she  came  to  my 
office  for  the  first  time.  At  this  visit  I  obtained  her  previous  history,  and  pre- 
scribed phosphate  of  soda  in  teaspoonful  doses  after  each  meal.  The  next  day 
I  examined  her  urine,  and  found  no  albumin,  sugar,  or  casts. 

On  January  14,  1894,  the  attacks  had  continued  at  intervals  of  from  three  to 
six  weeks,  but  I  had  not  been  fortunate  enough  till  this  day  to  witness  one  of 
these  attacks.  On  this  day  she  had  two  attacks,  the  first  one  mild,  the  second 
one  severe.  I  saw  her  in  the  second.  The  first  attack  was  at  8  o'clock  in  the 
morning,  and  occurred,  as  usual,  without  warning.  It  lasted  from  twenty  to 
thirty  minutes,  and  she  had  just  regained  consciousness  when  I  reached  the 
house.  At  this  time  she  was  restless,  somewhat  confused  in  mind,  and  com- 
plained of  pain  in  the  left  shoulder ;  the  respiration  was  normal,  and  the  pulse 
90,  strong  and  regular.  By  this  time  I  knew  enough  of  the  case  to  suspect 
that  this  mild  attack  would  be  followed  by  another  and  more  severe  one  dur- 
ing the  day.  I  therefore  arranged  matters  so  that  I  could  reach  the  patient 
within  a  few  minutes  should  she  have  another  attack  that  day.  At  7  p.m. 
the  second  attack  occurred,  and  I  had  the  good  fortune  to  be  present.  This 
attack  come  on  while  the  patient  was  in  bed,  where  she  had  remained  all  day 
as  a  precautionary  measure  against  a  second  attack.     In  the  beginning  of  the 
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attack  the  attention  of  the  familj'  was  attracted  bj'  her  pecuUar,  noisj'  breath- 
ing. She  became  unconscious  at  once,  her  breathing  labored,  her  lips  blue, 
and  face  congested ;  the  arms  and  legs  were  straightened  and  stiflPened,  and 
remained  rigid  for  eight  or  ten  minutes,  and  then  became  relaxed,  and  remained 
so  during  the  remainder  of  the  attack  ;  the  congestion  of  the  face  soon  passed 
off,  and  the  lips  became  red  again,  but  the  heavj^  noisy,  irregular  breathing 
continued  for  twenty  or  twenty-five  minutes,  and  did  not  become  quiet  and 
regular  until  just  before  the  patient  regained  consciousness.  The  pulse  in  the 
beginning  of  the  attack  was  strong,  regular,  and  about  85  or  90  per  minute  ;  it 
gradually  increased  in  frequency  till  at  the  close  of  the  attack,  which  lasted 
forty  minutes,  it  was  120  per  minute ;  all  the  time,  however,  it  was  strong  and 
regular.  After  the  attack  the  pulse  gradually  returned  to  the  normal.  The 
pupils  were  the  same  ou  both  sides  ;  they  reacted  to  light,  and  were  contracted 
till  near  the  close  of  the  attack,  when  they  became  normal.  There  were  no 
muscular  twitchings  except  in  the  right  upper  eyelid,  and  here  they  occurred 
for  a  short  time  onlj^  during  the  most  severe  part  of  the  paroxysm.  After  the 
heavy  breathing  subsided  the  woman  lay  for  about  ten  minutes  apparently  in  a 
normal  sleep ;  she  then  began  to  move,  opened  her  eyes,  was  much  confused,  and 
could  not  understand  what  had  happened  to  her.  She  was  now  very  restless, 
complained  of  pain  in  her  left  shoulder,  and  wished  to  be  moved  frequently  ; 
she  also  complained  of  being  sick  at  the  stomach  (this  has  been  a  common 
symptom  in  her  recent  attacks,  but  she  has  never  vomited  in  any  of  them)- 
About  one  hour  later  she  went  to  sleep,  and  slept  the  greater  portion  of  the 
night ;  the  next  day  she  did  not  feel  sick,  but  remained  in  bed,  and  on  the  second 
day  she  was  up  and  about  as  usual. 

This  attack  was  "just  like  all  of  her  previous  spells,"  and  I  have  described 
it  in  detail,  to  impress  the  following  points  which  were  characteristic  of  all  her 
attacks : 

1.  Sudden  onset  of  attack,  as  a  rule  without  waraing. 

2.  Muscles  rigid,  but  not  convulsed. 

3.  Labored,  gasping,  irregular  breathing. 

4.  Unconsciousness  from  beginning  to  end  of  the  attack. 

5.  Heart's  action  rapid,  but  regular  and  strong. 

The  urine  of  this  patient  was  collected  and  the  quantity  of  uric  acid  and 
urea  was  carefully  estimated  each  day,  over  a  period  of  nearly  three  months.^ 
These  examinations  clearly  show  that  during  these  epileptoid  attacks  the  ex- 
cretion of  urea  is  greatly  decreased  and  the  excretion  of  uric  acid  is  greatly 
increased  ;  the  proportion  of  uric  acid  to  urea  in  the  urine  excreted  during  an 
attack  is,  therefore,  very  greatly  increased.  In  other  words,  this  case  corre- 
sponds in  every  particular  to  that  class  of  epileptoid  cases  which  Alexander 
Haig  describes  as  being  due  to  that  little  understood  condition  "  the  uric  acid 
diathesis." 

I  had  collected  four  litres  of  urine  passed  just  before,  during,  and  following 
a  severe  attack ;    this  urine  was  given  to   Mr.  Otto  Bange,  a  professional 

1  See  full  report  in  Medical  News,  Philadelphia,  May  26, 1894. 
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chemist,  with  the  request  that  he  would  abstract  from  it  the  paraxanthin  it 
contained.  Mr.  Bange  found  paraxanthin,  the  "final  liquid,"  being  evapor- 
ated down  to  about  i  c.cm.;  this  paraxanthin  solution  was  diluted  with  dis- 
tilled water  to  4  c.cm.  and  this  dilute  paraxanthin  solution  was  used  for  experi- 
mentation. From  a  drop  of  this  solution  on  a  glass  slide,  characteristic  needle- 
shaped  paraxanthin  crystals  crystallized  out.  One  drop  of  this  solution  in 
potassium  hydrate  solution  gave  the  white  precipitate  which  is  characteristic 
of  paraxanthin.  The  physiologic  effect  of  this  solution  on  mice  was  similar  to 
the  symptoms  of  paraxanthin  poisoning  in  the  mouse  as  described  by  Salomon. 
One  minim  of  this  paraxanthin  solution  was  injected  into  the  peritoneal 
cavity  of  a  full-grown  gray  mouse  at  5.45  p.m.;  at  5.48  p.m.  the  mouse  was 
very  nervous,  jumped  spasmodically  when  the  sides  of  the  tin  can  were  touched; 
this  reflex  excitability  continued  until  it  was  almost  a  tetanus.  At  5.50  the 
mouse  fell  in  a  convulsive  movement,  and  almost  immediately  stiflPened  in  a 
clonic  tetanic  contraction  of  all  the  muscles.  This  muscular  tension  was  kept 
up  almost  uninterruptedly  for  three  hours,  when  the  mouse  died.  Toward  the 
close  of  this  period  the  muscles  were  relaxed,  and  except  at  the  onset  there 
was  no  convulsive  movement.  From  the  beginning  to  the  end  of  the  attack 
there  were  dyspnoea  and  a  gasping  respiration,  which  after  a  time  was  irregular. 

In  a  number  of  experiments  on  mice  and  rats,  of  which  the  above  is  a  type, 
it  was  proved  that  the  substance  extracted  from  the  urine  was  certainly  para- 
xanthin, and  that  it  alwaj's  produced  a  group  of  symptoms  very  similar  to  those 
from  which  my  patient  suffered  when  she  was  excreting  this  paraxanthin,  and 
Salomon  writes  me  that  these  observations  correspond  exactly  with  his  para- 
xanthin poisoning  of  mice. 

The  above  observations  were  made  previous  to  May,  1894,  and  since  that 
time  I  have  had  this  case  continually  under  observation.  The  urine  has  been 
repeatedly  examined  both  by  Mr.  Bange  and  myself,  and  we  have  always  failed 
to  find  paraxanthin  in  three  or  four  litres  of  the  urine  of  this  patient  passed 
in  the  interval  between  the  paroxysms,  and  have  never  failed  to  find  paraxan- 
thin in  three  litres  of  the  urine  passed  during  and  just  after  these  epileptoid 
attacks. 

Very  recently  I  examined  three  litres  of  urine  from  this  patient  passed  dur- 
ing and  after  one  of  these  attacks.  In  this  examination  the  liquid  became 
turbid  in  the  final  evaporation,  when  the  fluid  had  been  reduced  to  5  c.cm. 
The  liquid  was  then  allowed  to  cool  and  the  xanthin  that  separated  out  was 
removed,  the  liquid  was  again  evaporated  and  cooled  to  separate  the  xanthin ; 
and  it  was  then  finally  evaporated  to  j  c.cm.  This  "final  fluid  "  proved  to 
be  a  very  concentrated  solution  of  paraxanthin.  It  was  diluted  with  distilled 
water  to  5  c.cm.  of  fluid,  and  this  diluted  solution  of  paraxanthin  was  used 
for  experimentation.  From  the  evaporation  of  one  drop  of  this  fluid  on  a 
glass  slide  there  resulted  a  very  heavy  deposit  of  needle-shaped  paraxanthin 
crystals,  and  three  minims  of  the  fluid  produced  characteristic  paraxanthin  poi- 
soning in  the  rat.  In  the  evaporation  of  this  paraxanthin  solution,  there 
crystallized  out  a  very  large  amount  of  xanthin  crystals,  more  than  could  be 


8  RACHFOKD, 

redissolved  in  8  c.cm.  of  distilled  water  at  room  temperature.  Ten  daj's  after 
the  attack,  during  which  this  urine  was  excreted,  I  obtained  another  specimen 
of  three  litres  of  urine,  passed  in  the  interval  between  the  attacks,  when  the 
patient  was  at  her  best,  and  in  this  urine  I  failed  to  find  even  a  trace  of  para- 
xanthin,  and  found  only  a  small  quantity  of  xanthin.  The  urine  of  this 
patient  has  been  so  frequently  examined  that  I  am  safe  in  the  assertion  that 
during  these  attacks  it  contains  paraxanthin  and  xanthin  in  enormously  in- 
creased quantities. 

In  the  study  of  this  case  of  migrainous  epilepsy,  the  following 
summary  of  facts  may  be  made : 

1.  Uric  acid  and  its  compounds  are  not  poisonous. 

2.  Paraxanthin  and  xanthin  are  poisonous  leucomains  of  the  uric 
acid  group,  which  when  injected  into  mice  produce  the  following 
symptoms : 

a.  Nervousness,  extreme  reflex  excitability,  almost  a  tetanus,  and 
at  times  convulsive  movements. 

h.  Clonic  tetanic  stiffening  of  all  the  muscles,  followed  by  muscular 
relaxation. 

c.  Dyspnoea,  orthopnoea,  asphyxia.  The  gasping  and  difficult  res- 
piration is  perhaps  the  most  characteristic  symptom. 

d.  Stimulates  the  heart.     Its  movements  are  rapid  and  strong. 

3.  This  patient  during  the  interval  between  the  attacks  did  not 
excrete  sufiicient  paraxanthin  to  be  detected  in  three  litres  of  urine. 

4.  This  patient  during  an  attack  excreted  a  quantity  of  paraxan- 
thin and  xanthin  enormously  in  excess  of  the  normal  quantity.  The 
paraxanthin  thus  excreted  and  obtained  from  three  litres  of  urine  pro- 
duced in  the  mouse  and  rat  the  characteristic  symptoms  of  paraxanthin 
poisoning  as  above  narrated. 

5.  The  attacks,  during  and  after  which  this  patient  excreted  such 
large  quantities  of  paraxanthin,  were  very  similar  in  symptomatology 
to  paraxanthin  poisoning  in  the  mouse. 

6.  The  paraxanthin  excreted  in  such  large  quantities  just  following 
these  attacks  must  have  been  in  solution  in  the  blood  during  the 
paroxysm. 

In  the  light  of  these  facts  it  seems  to  me  impossible  to  resist  the 
conclusion  that  the  attacks  from  which  this  patient  suffers  are  due  to 
the  presence  in  the  blood  of  an  excess  of  paraxanthin  and  possibly 
of  other  poisonous  leucomains.  If  this  be  true,  there  is  a  form  of  epi- 
lepsy, closely  allied  to  migraine,  which  should  be  called  leucomain 
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epilepsy.  I  wish  here  to  refer  to  a  point  which  I  noted  in  a  previous 
paper.^  In  my  experiments  upon  mice,  I  found  that  permanganate  of 
potash  was  a  fairly  good  antidote  for  paraxanthin  poisoning,  and  the 
paraxanthin  solution  used  in  these  experiments  was  obtained  from  the 
urine  of  the  above  leucomain  epilepsy  case.  For  this  reason  I  decided 
to  give  my  patient  one  grain  of  permanganate  of  potash  three  times 
a  day  in  the  hope  of  preventing  these  attacks.  Under  this  treatment 
the  patient  had  immunity  from  these  attacks  for  ninety-four  days,  then 
followed  a  severe  attack  on  February  11,  1895 — the  permanganate 
was  continued — two  weeks  later  she  had  another  attack  not  so  severe, 
and  from  that  time  to  the  present  Avriting  (May  17,  1895)  she  has  not 
had  an  attack.  During  the  two  years  that  this  patient  has  been  under 
observation  she  has  been  given  a  great  variety  of  treatments,^  both 
medicinal  and  dietetic,  but  under  no  other  treatment  has  she  been 
free  from  these  attacks  for  a  greater  period  of  time  than  six  weeks. 
Whether  the  benefit  that  has  followed  the  permanganate  treatment  in 
this  case  is  a  coincidence  or  an  eifect  can  only  be  discovered  by  subse- 
quent observations. 

Migrainous  gastric  neurosis  is  a  very  common  disorder,  occur- 
ring in  both  childhood  and  adult  life.  The  clinical  picture  which  it 
produces  is  well  known  to  all  clinicians  ;  but  at  the  present  time  we 
have  as  little  satisfactory  knowledge  concerning  its  etiology  as  we  have 
concerning  its  treatment.  This  condition,  which  I  believe  to  be  a 
leucomain  gastric  neurosis,  is  one  of  the  most  distressing  of  ailments, 
and  may  best  be  described  by  the  report  of  a  case. 

Mrs.  P.,  aged  thirty-four  years,  married,  and  mother  of  three  children.  Her 
mother  and  a  number  of  her  family  have  suffered  from  "sick  headache."  She 
had  sick  headache  when  a  child  ;  these  headaches  continued  up  to  about  five 
months  ago.  At  this  time  she  would  have  headache  with  great  regularity  every 
week  or  every  two  weeks,  and  then  again  she  would  go  for  six  weeks  without 
having  a  "bad  headache."  These  headaches  would  always  make  her  very 
sick  for  one  or  two  days,  and  they  were  always  accompanied  by  nausea  and 
vomiting.  As  a  rule,  the  headache  commenced  to  get  better  after  the  vomit- 
ing. These  typical  attacks  of  "sick  headache  "  continued  up  to  five  months 
ago,  when  they  were  superseded  by  severe  attacks  of  gastric  neurosis.  The 
gastric  attacks  now  come  on  about  every  two  or  three  weeks,  and  are  so  free 
from  headache  that  the  patient  did  not  in  any  way  associate  these  attacks  with 

1  Medical  News,  Philadelphia,  November  3,  1894.  -  Ibid. 


10  RACHFORD, 

her  former  sick-headache  attacks,  which  stopped  so  suddenly  when  these  attacks 
began. 

The  clinical  histoiy  of  this  case  leaves  no  room  for  doubt  that  these  gastric 
attacks  are  a  modification  of  the  former  sick-headache  attacks. 

Description  of  Gastric  Attacks.  The  daj'  before  the  violent  attack  the  patient 
is  at  times  uncomfortable,  with  slight  pain  in  stomach  and  eructation  of  gas  ;  the 
urine  is  very  scant  and  high  colored  ;  and  at  times  there  is  a  red  spot  on  left 
cheek,  accompanied  by  a  sensation  of  burning.  There  is  much  more  of  a  warn- 
ing to  these  than  to  the  sick-headache  attacks  which  preceded  them.  These 
warning  symptoms  may  be  more  or  less  distinct,  and  then  the  attack  bursts 
with  great  fury.  At  once  the  patient  has  very  great  pain  in  the  stomach,  and 
the  vomiting  comes  on  at  the  same  time.  These  attacks  are  so  sudden  that  the 
patient  undresses  and  gets  to  bed  with  difficulty.  The  pain  and  vomiting  con- 
tinue, and  a  large  quantity  of  glairy  mucus  is  discharged  from  the  stomach. 
Eructation  of  gas,  pain  in  the  stomach,  and  vomiting  of  mucus  continue  in 
paroxysms  till  they  are  relieved  by  the  hypodermatic  injection  of  morphine. 
I  have  seen  this  patient  in  perhaps  half  a  dozen  of  these  attacks,  and  they  do 
not  seem  to  be  self-hmited  like  the  sick-headache  attacks,  and  they  are  only 
temporarily  relieved  by  the  vomiting.  One  of  these  attacks  I  trusted  to  its  self- 
limitation  ;  it  continued  for  thirty-six  hours  with  increasing  severity,  and  was 
then  relieved  at  3  a.m.  by  hypodermatic  injections  of  morphine.  In  this 
attack  the  patient  was  so  exhausted  fhat  it  took  her  eight  or  ten  days  to 
recover.  She  had  much  abdominal  tenderness  for  several  days,  and  had  fever 
of  103°  F.  the  next  day  after  the  attack.  I  am  thoroughly  convinced  that  this 
attack  would  have  ended  fatally  if  it  had  not  been  relieved  by  morphine.  In 
all  of  her  subsequent  attacks  I  have  given  the  morphine  as  soon  as  I  reached 
the  patient.  When  the  morphine  is  given  soon  after  the  beginning  of  the 
attack  the  patient's  suffering  is  very  much  modified.  The  next  morning  after 
an  attack  a  saline  cathartic  is  given,  and  after  it  has  acted  the  patient  is  fairly 
convalescent,  and  by  the  second  day  after  the  attack  she  is  almost  as  well  as 
usual.  When  the  morphine  is  given  early  in  the  attack  there  is  no  fever  and 
little  abdominal  tenderness  following  the  attack.  These  attacks  are  surely 
nervous,  and  do  not  have  their  origin  in  any  morbid  process  going  on  in  the 
stomach  or  intestinal  canal. 

The  urine  excreted  during  these  attacks  is  diminished  in  quantity.  It 
contains  no  albumin  and  no  sugar.  It  has  an  increase  of  uric  acid  and  a 
diminished  quantity  of  urea  ;  but  of  far  more  importance  is  the  fact  that  the 
quantities  of  paraxanthin  and  xanthin  are  enormously  increased  in  the  urine. 
From  two  litres  of  urine,  passed  during  and  just  after  one  of  these  severe  gas- 
tric attacks,  I  separated  both  paraxanthin  and  xanthin.  The  presence  of  the 
paraxanthin  was  proven  by  chemical,  microscopic,  and  physiological  investiga- 
tions. The  "final  fluid"  was  in  this  observation  evaporated  to  3  c.cm.,  and 
this  proved  to  be  strong  in  paraxanthin  and  xanthin.  Two  minims  of  this 
fluid  thrown  into  the  muscles  of  the  back  of  the  mouse  produced  death  in  from 
fifteen  to  thirty  minutes,  with  the  following  symptoms :     The  mouse  at  first 
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became  very  nervous,  reflex  excitability  was  much  more  marked.  It  jumped 
spasmodically  whenever  the  wire  cage  was  jarred  with  the  finger.  After  about 
ten  minutes  the  mouse  held  on  to  the  wires  of  his  cage,  very  much  as  if  he  were 
asleep  ;  he  would  loose  his  hold  on  one  wire  and  catch  the  next  lower  down ;  in 
this  way  he  would  helplessly  shde  down  the  side  of  the  cage.  This  stupor 
deepened  gradually,  and  was  interrupted  at  times  by  sudden  reflex  spasmodic 
muscular  contractions,  which  were  brought  out  by  tapping  the  cage.  At  the 
end  of  fifteen  minutes  the  mouse  fell  in  a  convulsive  movement,  which  was 
quickly  followed  by  a  stiffening  of  all  the  muscles  :  in  this  condition  the  mouse 
lay  till  he  died,  some  fifteen  minutes  later,  or  about  thirty  minutes  after  the 
poison  was  given.  The  breathing,  during  all  this  time,  was  very  rapid,  and  then 
became  labored  and  irregular. 

Four  litres  of  urine  passed  by  this  patient  in  the  interval  between  attacks 
did  not  show  a  trace  of  paraxanthin,  and  the  "final  fluid  "  evaporated  to  2 
c.cm.  was  not  poisonous  to  mice. 

In  the  mucus,  etc.,  vomited  by  this  patient  during  attacks,  I  have  twice 
demonstrated  the  presence  of  xanthin,  but  I  have  not  been  able  to  find  para- 
xanthin. 

We  may  summarize  the  following  interesting  facts  concerning  this 
case: 

1.  Family  history  of  migraine. 

2.  Previous  personal  history  of  sick  headache. 

3.  Patient  now  suffers  from  attacks  of  a  severe  gastric  neurosis, 
which  have  recurred  at  intervals  of  two  or  three  weeks,  ever  since  the 
attacks  of  sick  headache  ceased,  fiv^e  months  ago. 

4.  In  four  litres  of  urine  passed  by  this  patient  in  the  interval  be- 
tween these  attacks,  no  paraxanthin  was  found,  and  the  "final  fluid  " 
was  not  poisonous  to  mice. 

5.  In  two  litres  of  urine  passed  by  this  patient  during  an  attack 
both  paraxanthin  and  xanthin  were  found  in  comparatively  large 
quantities,  and  the  "final  fluid"  was  very  poisonous  to  mice. 

6.  From  about  one  pint  of  stomach  contents  vomited  by  this  patient 
during  an  attack,  xanthin  was  separated,  but  no  paraxanthin  was 
found. 

When  we  study  this  case  in  the  light  of  these  facts  and  in  connec- 
tion with  the  two  cases  previously  described,  it  seems  impossible  to 
resist  the  conclusion  that  leucomain  poisoning  is  a  very  important 
factor  in  producing  these  gastric  attacks. 

In  this  paper  I  have  attempted  to  show  that  there  is  a  very  impor- 
tant form  of  auto-intoxication  which  may  be  designated   leucomain 


12  RACHFORD, 

poisoning ;  and  I  have  further  attempted  to  show  that  we  can  at  pres- 
ent recognize  at  least  three  clinical  types  of  leucomain  poisoning,  viz.: 

a.  Leucomain  headache. 

b.  Leucomain  epilepsy. 

c.  Leucomain  gastric  neurosis. 

ADDENDUM. 

In  the  examination  of  the  urine  I  now  assume,  for  reasons  given  in 
this  paper,  the  following  propositions  : 

First.  Four  litres  of  normal  urine  are  too  small  a  quantity  to  deter- 
mine the  presence  of  paraxanthin. 

Second.  Three  litres  of  pathological  urine  are  quite  enough  to 
determine  whether  paraxanthin  occurs  in  sufficient  excess  in  this  urine 
to  make  it  a  probable  factor  in  disease. 

In  every  case  at  least  two  specimens  of  urine  should  be  examined. 
One  of  three  litres  of  urine  passed  during  and  just  after  the  attack, 
supposed  to  be  due  to  leucomain  poisoning  ;  and  the  other  of  four  litres 
of  urine  passed,  in  an  interval  between  the  attacks,  when  the  patient 
is  at  his  best. 

Method  (from  E.  Salkowski  and  Salomon).  The  phosphates  are 
precipitated  with  ammonium  hydrate;  after  twenty-four  hours  the 
urine  is  filtered  or  decanted  from  the  precipitate,  and  a  3  per  cent, 
solution  of  nitrate  of  silver  is  added  to  it ;  the  silver  solution  should 
be  added  as  long  as  precipitation  occurs.  The  urine  is  removed  from 
the  precipitate  of  silver  compounds,  and  this  precipitate  is  washed  five 
or  six  times  with  distilled  water,  the  water  being  removed  each  time 
from  the  precipitate  by  decantation.  This  process  may  require  a  week. 
The  silver  compounds  suspended  in  water  are  now  decomposed  with 
hydrogen  sulphide,  the  current  of  HgS  is  made  to  pass  through  the 
water,  in  which  the  silver  compounds  are  suspended,  for  hours ;  the 
liquid  is  now  filtered,  to  separate  it  from  the  precipitate,  and  evapor- 
ated down  to  about  50  c.cm.  if  3000  c.cm.  of  urine  have  been  used; 
the  remaining  uric  acid  is  thereby  separated  ;  this  liquid  being  filtered, 
ammonia  is  again  added;  after  twenty-four  hours  it  is  again  filtered 
and  precipitated  with  silver  nitrate,  the  silver  being  added  as  long  as 
precipitation  occurs ;  the  silver  compounds  are  again  separated  from 
the  liquid  by  filtration  ;  they  are  allow^ed  to  remain  on  the  filter  paper 
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and  kept  in  a  dark  place  for  twenty-four  or  thirty-six  hours  ;  the  filter 
paper  holding  the  dry  precipitate  of  silver  compound  is  put  in  hot 
nitric  acid  of  1.1  specific  gravity ;  the  acid  dissolves  the  nitrates  of 
xanthin  and  paraxanthin  m  the  precipitate,  and  thus  separates  them 
from  the  nitrate  of  hypoxanthin,  which  is  insoluble  in  nitric  acid ;  if 
working  with  three  litres  of  urine,  from  6  to  7  c.cm.  of  acid  should 
be  sufficient  to  dissolve  the  xanthin  and  paraxanthin.  After  two  hours 
the  nitric  acid  is  again  heated  and  filtered  while  hot,  so  as  to  insure 
the  solution  of  the  xanthin  and  paraxanthin ;  the  nitric  acid  solution 
is  now  carefully  neutralized  with  ammonium  hydrate,  and  for  the  third 
time  xanthin  and  paraxanthin  are  precipitated ;  the  precipitate  is 
washed,  suspended  in  water,  and  again  decomposed  with  hydrogen 
sulphide ;  this  fluid  is  filtered  while  hot  and  the  filtrate  is  evaporated 
to  10  c.cm.;  a  little  ammonium  hydrate  is  now  added,  and  after 
twenty-four  hours  the  last  traces  of  phosphates  and  oxalates  will  be 
precipitated ;  the  liquid  is  again  evaporated  on  a  sand  bath,  and  when 
the  liquid  begins  to  get  turbid  evaporation  is  suspended,  and  as  the 
liquid  cools  the  xanthin,  if  present,  will  separate  out ;  filter  and  again 
evaporate  to  2  c.cm.  Again  the  liquid  is  allowed  to  cool,  so  that  the 
xanthin  may  crystallize  out,  and  the  2  c.cm.  of  "final  fluid"  are  added 
to  3  or  4  c.cm.  of  distilled  water,  and  this  dilute  "final  fluid"  is  tested 
for  paraxanthin.     If  this  fluid  contain  paraxanthin — 

a.  The  needle-shaped  crystals  can  be  obtained  by  evaporating  a  drop 
on  a  glass  slide. 

h.  The  characteristic  white  precipitate  should  result  when  a  drop  of 
this  fluid  is  added  to  a  solution  of  potassium  hydrate. 

c.  A  few  drops  of  this  fluid  when  injected  hypodermatically  into  a 
mouse  or  rat  should  produce  the  symptoms  of  paraxanthin  poisoning. 

That  the  crystalline  mass  that  separated  out  in  the  final  evaporations 
was  xanthin  may  be  proven  as  follows :  Dissolve  the  supposed  xan- 
thin crystals  and  add  picric  acid,  and  if  xanthin  be  present  a  precipi- 
tate of  long  white  glistening  crystals  of  picrate  of  xanthin  will  form ; 
or  a  better  test  is  to  mix  two  or  three  drops  of  suspected  xanthin  solu- 
tion with  two  or  three  drops  of  nitric  acid,  chemically  pure,  in  a 
porcelain  dish,  and  evaporate  over  flame  to  dryness,  and  a  yellow  pre- 
cipitate results ;  to  this  yellow  precipitate  add  ammonium  hydrate  and 
heat;  if  the  precipitate  takes  on  a  purple  color,  xanthin  is  present. 

The  quantity  of  xanthin  present  can  be  determined  by  carefully 
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weighing  the  crystals  that  separate  out  in  evaporating  down  to  the 
"final  fluid."  But  for  clinical  purposes  this  is  scarcely  necessary,  as 
one  can  judge  by  the  mass  of  crystals  formed  whether  there  be  a  great 
excess  of  xanthin  or  not.  If  there  only  be  a  thin  layer  of  xanthin 
crystals  at  bottom  of  the  final  fluid,  then  the  xanthin  is  not  very 
greatly  increased,  but  if  the  xanthin  crystals  separate  out  in  much 
larger  quantities,  adhering  to  the  sides  of  the  glass  vessel  and  forming 
a  mass  that  cannot  be  redissolved  in  6  or  8  c.cm.  of  distilled  water  at 
room  temperature,  then  it  may  be  safely  asserted  that  the  xanthin  is 
very  greatly  increased  in  quantity. 

The  stomach  contents  should  be  diluted  with  distilled  water  and 
boiled,  and  then  filtered  through  filter  paper  with  the  aid  of  a  vacuum 
filter;  the  mass  remaining  on  the  filter  should  be  again  mixed  with 
distilled  water,  boiled,  and  again  filtered ;  this  fluid  is  then  treated  in 
the  same  way  as  the  urine. 


DISCUSSION. 


Dr.  Kinnicutt  :  I  would  like  to  ask  if  Dr.  Rachford  has  had  the  opportu- 
nity of  investigating  urine  in  cases  of  tetany.  It  seems  to  me  that  that  would 
be  an  interesting  field  in  which  to  make  observations  of  the  kind  Dr.  Rachford 
has  made.  Certainly  I  think  it  is  exceedingly  probable  that  a  certain  number 
of  cases  of  tetany  are  the  result  of  auto-intoxication,  and  that  auto-intoxication 
is  presumably  due  to  some  form  of  indigestion.  It  occurs  not  infrequently  in 
cases  of  dilated  stomach  and  in  cases  of  severe  gastro-intestinal  disturbance, 
which  would  make  it  probable  that  it  is  caused  by  auto-intoxication.  A  careful 
investigation  of  urine  in  these  cases  might  yield  interesting  results.  In  the 
last  few  months  I  have  seen  two  cases  of  tetany,  one  fatal  in  twenty-four  hours 
after  the  occurrence  of  the  first  symptoms,  in  which  the  autopsy  showed 
simply  an  enormously  dilated  stomach.  The  symptoms  were  typical  of  tetany. 
The  patient  had  had  several  previous  attacks  in  the  course  of  the  preceding 
ten  years,  and  all  accompanied  with  marked  symptoms  of  gastro  intestinal 
disturbance.  The  other  case  was  that  of  a  child,  the  tetany  extending  over  a 
period  of  three  weeks.  There  was  continuous  spasm.  Under  baths  and  other 
appropriate  treatment  the  symptoms  entirely  disappeared.  Examination  of 
the  urine  was  not  made. 

Dr.  W.  H.  Thomson  :  I  felt  extremely  gratified  with  the  experimental  de- 
monstration that  Dr.  Rachford  has  given  of  the  connection  of  migraine  with 
auto-infection.     I  have  long  held  that  view,  and  I  read  a  paper  before  this 
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Society  on  the  significance  of  intermittency  in  functional  neuroses.  The  fact 
that  some  nervous  diseases  should  be  characterized  by  complete  intermissions 
pointed  strongly  to  toxic  rather  than  to  structural  relations  in  their  etiology. 
I  do  not  see  that  the  hereditary  character  of  these  functional  neuroses  militates 
in  any  way  against  such  an  inference,  because  clinical  experience  certainly 
shows  in  the  case  of  gout,  for  instance,  that  we  may  have  hereditary  abnormal 
chemistry  as  well  as  hereditary  abnormal  morphology. 

With  reference  to  migraine,  it  has  been  my  custom  for  years  to  treat  those 
patients  prophylactically,  to  prevent  the  attacks,  and  I  have  felt  that  I  have 
had  a  good  deal  of  success  by  the  free  use  of  ammonium  and  sodium  benzoate. 
A  close  relation  seems  to  exist  between  migraine  and  some  cases  of  the  uric 
acid  diathesis  and  some  cases  of  epilepsy,  notably  cases  of  epilepsy  that  occur 
in  groups,  and  I  have  treated  them  on  the  same  principle,  regarding  the  evi- 
dence of  cumulative  tendency  in  these  cases  as  best  explained  by  analogous 
attacks  that  we  see,  in  which  we  have  no  doubt  at  all  of  the  presence  of  poison, 
as  in  the  case  of  uraemic  convulsions.  This  relationship  was  strikingly  illus- 
trated in  one  case  that  I  had.  The  patient  was  one  of  the  worst  cases  of 
migraine  that  I  have  ever  had  to  deal  with.  She  had  a  son  who  from  child- 
hood had  uric  acid  renal  calculi.  A  daughter  inherited  the  migrainous  ten- 
dency, and  that  daughter  had  a  son  who  was  epileptic — an  epilepsy  which  was 
closely  analogous  in  its  symptoms  to  that  which  Dr.  Rachford  has  described. 

Dr.  a.  H.  Smith  :  Was  potassium  permanganate  given  with  the  idea  of 
oxidation  ? 

Dr.  Rachford  :  I  do  not  know  on  what  principle  it  acts. 

Dr.  F.  C.  Shattuck  :  How  long  does  it  take  to  find  the  xanthin  and 
paraxanthin  ? 

Dr.  Rachford  :  Three  weeks. 

Dr.  F-  C.  Shattuck  :  I  recently  sought  to  find  these  substances  in  a  case 
of  very  severe  headache,  and  the  chemist  took  four  weeks  before  he  sent  the 
report.     I  thought  perhaps  Dr.  Rachford  had  a  shorter  method. 

Dr.  J.  E.  Graham:  I  would  like  to  ask  Dr.  Rachford  if  he  examined  the 
urine  shortly  before  the  attack,  say  a  week  before  ? 

Dr.  Rachford  :  I  have  made  an  examination  of  the  urine  at  almost  all 
times  between  the  attacks,  and  as  recently  as  one  week  before,  and  have 
alwaj's  failed  to  obtain  these  poisons.  The  question  of  investigating  tetanus 
occurred  to  me,  and  while  making  a  preliminaiy  report  about  a  year  ago  before 
the  Academy  of  Medicine  of  Cincinnati,  I  requested  the  members  of  the 
Academy  to  send  the  urine  to  me  in  any  case  of  tetanus  they  might  see,  but  I 
have  not  yet  had  a  case  that  I  could  satisfactorily  examine.  Apart  from  the 
interest  which  attaches  to  these  cases  this  has,  I  think,  a  great  bearing  upon 
the  pathology  of  urnemia  and  eclampsia  from  uraemic  causes. 
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{From  the  Laboratory  of  Hygiene  of  the  University  of  Pennsylvania. ) 


At  the  Third  Congress  of  American  Physicians  and  Surgeons, 
held  in  this  city  in  May  and  June,  1891,  1  had  the  honor  of  com- 
municating the  results  of  a  series  of  experimental  studies  upon  the 
gaseous  products  of  decomposition,  made  with  special  reference  to 
the  utilization  of  knowledge  so  acquired  in  formulating  a  rational 
opinion  as  to  the  probable  character  of  the  air  of  sewers  and  its  7'dle 
in  the  production  and  dissemination  of  disease. 

In  the  paper  to  which  I  refer  the  work  was  divided  into  chemical, 
physical,  and  bacteriological  investigations  upon  the  subject,  and  it 
was  my  intention  to  incorporate  a  series  of  observations  upon  the 
effects  of  the  volatile  products  of  decomposition  on  the  health  of  ani- 
mals forced  to  respire  them ;  but,  because  of  limitation  of  time,  this 
section  of  the  paper  was  little  more  than  touched  upon.  For  the  pur- 
pose of  completing  the  contribution  I  have  devoted  a  portion  of  my 
work  during  the  past  year  to  this  aspect  of  the  subject,  and  it  is  an 
account  of  these  observations  that  I  propose  to  embody  in  the  com- 
munication here  presented.  In  view  of  the  fact  that  experiments  of 
this  character  require  considerable  time,  from  four  to  sixteen  weeks 
each,  the  number  that  can  be  made  in  the  course  of  a  twelve-month 
is  necessarily  small,  but  from  the  results  of  those  herein  detailed,  it  is 
manifest  that  some  of  the  opinions  hitherto  held  with  regard  to  the 
potency  of  the  gaseous  products  of  decomposition  for  the  production 
of  pathological  conditions  are  open  to  modification. 
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In  reviewing  the  very  large  literature  bearing  on  the  subject  one  is 
quickly  impressed  with  the  fact  that  it  can  be  divided  into  two  quite 
unequal  groups,  in  so  far  as  quantity  is  concerned :  one,  by  far  the 
larger,  contains  those  communications  and  expressions  of  opinion  that 
are  the  result  of  intuitive  knowledge  on  the  subject,  the  outgrowth  of 
a  priori  reasoning  ;  the  other,  the  smaller,  indeed  very  much  smaller, 
comprises  the  results  of  efforts  to  reach  the  truth  by  actual  experi- 
mental methods.  It  is  the  latter  that  concerns  us  ;  and  in  which 
evidence,  rather  than  opinion,  is  presented. 

From  the  time  of  the  earliest  medical  writers  the  offensive  effluvia 
arising  from  putrefying  substances  have  been  believed  to  play  a  part 
in  the  induction  of  disease,  but  little  or  no  data  that  can  be  accepted 
as  exact  are  presented  in  support  of  this  opinion. 

Prominent  among  those  who  have  endeavored  to  elucidate  the  sub- 
ject through  experiments  upon  animals  may  be  mentioned  Magendie, 
Schmidt,  Panum,  Thiersch,  Barker,  Hemmer,  and  Alessi. 

Magendie^  refers  to  experiments  in  subjecting  animals  to  the  effluvia 
from  putrefying  matters.  He  placed  putrefying  substances  of  various 
kinds  at  the  bottom  of  a  barrel ;  above  these  matters  animals  were 
placed,  supported  by  crossbars  of  iron  and  a  network.  Pigeons, 
rabbits,  and  guinea-pigs  were  thus  treated.  An  abundance  of  good 
food  was  supplied  to  them.  None  of  the  animals  showed  the  effects 
of  any  deleterious  influences  after  living  in  the  barrel  for  a  month. 
He  then  placed  in  the  barrel  a  healthy,  well-nourished  dog,  which 
remained  perfectly  well  for  the  first  four  days,  then  began  to  emaciate, 
and  finally  died  after  about  ten  days.  No  definite  lesions  were  found 
after  death,  beyond  great  emaciation  and  some  inflammation  of  the 
intestines.  He  states  that  he  has  repeated  this  experiment  several 
times,  and  the  results  were  tolerably  uniform,  except  as  to  the  time  of 
death,  which  for  one  dog  did  not  occur  until  the  twentieth  day,  and 
one  dog,  three  years  old,  did  not  appear  to  be  affected  after  a  stay  of 
six  weeks  in  the  barrel. 

Schmidt'^  who  subjected  animals  to  the  effluvia  arising  from  decom- 
posing cholera  evacuations,  concludes  from  his  experiments  that  the 
volatile  products  from  the  decomposition  of  cholera  stools  have  no 
effect  upon  animals  exposed  to  them.  A  cat  was  confined  for  forty- 
eight  hours  in  a  tin  box  over  a  receptacle  containing  one  litre  of 
cholera  dejections  and  thirty  grammes  of  blood.     The  box  Avas  venti- 
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lated  by  small  openings  in  the  side.  The  animal  remained  quite  well 
durint^  the  forty-eight  hours  of  its  confinement ;  its  appetite  was  not 
affected.  A  second  experiment  of  a  similar  nature  on  a  cat  resulted 
in  the  same  way. 

Panum^  concludes,  among  other  things,  that  the  body  in  putrid 
matter  that  possesses  poisonous  properties  is  not  volatile,  but  fixed. 

Thiersch*  reaches  essentially  the  same  conclusion  as  Panum. 

Barker,^  whose  experiments  are  possibly  more  frequently  quoted 
than  those  of  any  other  investigator  of  this  subject,  exposed  dogs  to 
the  emanations  from  a  cesspool.  The  animals  were  confined  in  a 
wooden  and  glass  box,  provided  with  a  sort  of  aspirating  shaft  that 
served  to  draw  the  air  from  the  privy  vault  through  the  chamber.  In 
referring  to  these  experiments  he  remarks  :  "  Evidence  of  sulphuretted 
hydrogen,  sulphide  of  ammonium,  and  carbonic  acid  could  at  all  times 
be  elicited  in  smaller  or  larger  quantities ;  and  these,  with  the  com- 
mon air  with  which  they  were  diluted,  were,  as  far  as  I  could  find,  the 
only  constituents,  except  ammonia,  which  now  and  then  was  present 
so  as  to  give  the  alkaline  reaction"  (page  178  I.  c).  His  animals 
died  with  symptoms  that  he  likens  to  those  observed  in  human  beings 
who  have  died  from  the  inhalation  of  the  above  gases.  He  made 
further  tests  on  animals  by  subjecting  them  to  various  amounts  of  the 
above-mentioned  substances.  The  results  are  those  that  are  familiar 
to  all  students  of  toxicology,  so  that  it  is  not  necessary  to  rehearse 
them  here.  He  concludes  that  the  symptoms  due  to  the  inhalation  of 
the  air  of  cesspools  are  due  to  the  presence  in  such  air  of  hydrogen 
sulphide  and  ammonium  sulphide. 

Hemmer*^  gives  the  following  as  the  protocol  of  his  experiment  : 
Two  healthy  rabbits  were  placed  in  a  box  with  a  double  bottom.  The 
bottom  on  which  the  animals  rested  was  perforated  with  numerous 
holes.  In  the  space  between  the  two  bottoms  were  about  three  litres 
of  putrefying  muscular  tissue.  The  box  was  perforated  at  sides  and 
top  by  holes  for  ventilation.  For  three  days  after  the  rabbits  were 
placed  in  this  chamber  they  were  quiet,  without  appetite,  and  mani- 
festly under  the  influence  of  their  surroundings.  They  appeared  to 
recover  from  their  temporary  indisposition,  and  from  the  third  day  on 
were  in  good  condition.  They  were  removed  after  the  tenth  day  and 
showed  no  effects  of  the  treatment.  No  autopsy  was  made.  A  cat 
kept  in  this  box  for  eight  days  under  similar  conditions  showed  no 
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effects  at  all  of  the  treatment  during  this  time.  He  concludes  that 
among  the  gaseous  products  of  decomposition  there  is  not  one  that  pos- 
sesses the  property  of  inducing  pathological  alterations.  He  believes 
the  temporary  inconvenience  to  result  from  a  diminution  of  normal 
constituents  of  the  atmosphere  and  from  the  unusual  conditions  under 
which  the  animals  find  themselves. 

Alessi'^  found  that  by  exposing  animals  to  the  emanations  from  cess- 
pools a  condition  of  susceptibility  could  be  produced  in  animals  that 
Avere  normally  insusceptible  to  particular  forms  of  infection.  He 
found  that  guinea-pigs,  rabbits,  and  rats,  animals  not  usually  open  to 
infection  by  the  bacillus  typhi  abdominalis,  could  be  rendered  sus- 
ceptible by  exposing  them  for  different  periods  of  time  to  the  gases 
arising  from  a  privy  vault. 

The  plan  that  has  been  adopted  in  my  own  experiments,  the  results 
of  which  coincide  in  the  main  with  those  obtained  by  the  preceding 
investigators,  except  in  the  case  of  Alessi's  work,  was  about  as  follows : 
The  experiments  were  made  upon  rabbits  and  guinea-pigs.  These  were 
confined  under  bell-glasses  which  were  perforated  with  two  openings 
provided  with  stoppers  carrying  glass  tubes.  One  of  these  tubes  was 
connected  with  another  tube  leading  from  the  last  of  a  series  of  flasks 
of  from  four  to  eight  litres  capacity,  which  were  connected  together 
by  rubber  and  glass  tubing,  and  in  which  was  contained  sewage 
(from  a  neighboring  sewer),  decomposing  meat  infusion,  or  decompos- 
ing urine.  The  air  supplied  the  animals  for  purposes  of  respiration 
was  caused,  by  means  of  a  water  pump,  to  pass  first  through  the 
flasks  containing  the  decomposing  matters,  sometimes  bubbling  through, 
sometimes  passing  over  the  fluids.  The  rates  at  which  the  air  passed 
varied,  but  an  effort  was  made  to  keep  the  velocity  at  as  low  a  point 
as  possible  without  endangering  the  life  of  the  animal  from  suffocation. 

It  was  found  very  difiicult,  indeed  impossible,  to  maintain  a  constant 
rate  of  flow  by  means  of  the  water  pump,  so  that  the  figures  given 
are  only  approximations  (means). 

The  general  arrangement  of  the  apparatus  is  shown  in  Fig.  1. 

As  each  experiment  differed  slightly  from  those  preceding  or  follow- 
ing it,  the  details  will  be  given  in  the  protocol  of  each  under  the 
proper  head. 

While  throughout  these  experiments  the  animals  lived  in  an  atmos- 
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phere  probably  saturated,  or  nearly  so,  with  the  volatile  products  of 
putrefaction,  or  decomposition,  still,  in  no  instance  was  it  possible  to 
detect  pathological  lesions  or  constitutional  symptoms  of  disease  that 
could  positively  be  attributed  to  these  influences,  except  in  Experi- 
ment III.,  in  which  death  or  the  temporary  systemic  disturbances  were 
manifestly  due  to  acute  intoxications  by  certain  well-known  poisonous 
gases  that  occur  in  the  course  of  this  phenomenon,  viz.,  hydrogen 
sulphide  or  ammonium  sulphide. 


Fig  1. 


It  will  be  observed  that  in  some  cases  the  animals  were  not  only 
exposed  to  the  emanations  from  the  decomposing  masses,  but,  during 
their  confinement  in  the  bell-glass,  were  inoculated  from  time  to  time 
with  cultures  or  suspensions  of  the  typhoid  bacillus,  the  idea  being  to 
determine  if  their  natural  resistance  to  infection  by  this  organism  was 
diminished  by  their  environment.  In  no  case  was  it  possible  to  say 
that  the  course  of  infection  was  modified ;  the  results  were  irregular, 
just  as  they  commonly  are  with  animals  kept  under  normal  condi- 
tions and  inoculated  with  this  organism.  In  addition  to  autopsies  on 
nearly  all  the  animals,  a  daily  record  of  fluctuation  in  weight  while 
under  treatment  has  been  kept ;  these  are  appended  to  the  majority 
of  the  following  protocols  in  graphic  form. 
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No  attempt  was  made  to  follow  the  variations,  if  such  existed,  in 
temperature  of  the  animals,  for  the  reason  that  I  have  found  the  daily 
fluctuations  in  the  temperature  of  normal  guinea-pigs  and  rabbits  to 
be  so  great  and  irregular  that  little  reliance  can  be  placed  on  it  as  an 
indicator,  unless  the  point  reached  is  extreme  and  constant  in  one  or 
the  other  direction.  Moreover,  the  introduction  of  a  thermometer 
into  the  rectum,  especially  of  a  guinea-pig,  causes  such  an  amount  of 
excitement  that  variations  in  the  length  of  the  mercurial  column  may 
often  be  noticed  even  while  the  instrument  is  being  held  in  position. 

The  experiments  in  detail  are  as  follows : 

Experiment  I.  April  10,  1894 :  The  air  respired  by  the  animal  used  in 
this  experiment  (rabb't  9)  was  passed  through  two  flasks  containing  each 
about  2.5  litres  of  sewage,  consisting  of  a  mixture  of  slime  scraped  from  the 
sides  and  bottom  of  the  sewer  and  the  fluid  sewage  itself.     The  animal  was 
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Indicates  date  on  which  animal  was  killed. 


confined  in  a  bell-chamber  of  about  37  litres  capacity.  The  velocity  of  the  air- 
current  passing  through  the  flasks  and  chamber  in  which  the  animal  was  con- 
fined averaged  13  litres  per  hour.  At  the  beginning  of  the  experiment 
rabbit  9  weighed  2010  grammes. 
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I 
April  lltli:  At  9.30  A.M.  to-day  the  air-pump  was  found  to  be  out  of  proper 

function,  and  but  little  air  was  passing  into  the  chamber  ;  in  consequence  the 
animal  was  almost  suffocated.  The  apparatus  was  repaired,  and  the  animal 
gradually  recovered  from  its  temporary  inconvenience.  The  experiment  was 
continued  without  further  intermission,  except  for  feeding  and  weighing  the 
rabbit  eveiy  morning  or  second  morning,  until  May  18th,  when  the  animal  was 
killed.  At  time  of  killing  it  weighed  1780  grammes,  2.30  grammes  less  than  it 
did  at  the  beginning  of  the  experiment.  (For  fluctuations  in  weight,  at  irregu- 
lar intervals,  see  Chart  I. ) 

Autopsy:  Subcutaneous  Ij'mphaties  not  altered.  Intestines  normal ;  partly 
filled  with  yellowish,  semi-fluid  feces.  Liver  normal,  with  the  exception  of 
several  psorospermion  nodules.  Lungs,  spleen,  and  heart  normal.  Left  kidney 
showed  one  or  two  pale  areas  in  the  cortex.  Gall-bladder  filled  with  clear,  green 
bile.     Urinary  bladder  collapsed.     Myocardium  not  fatty. 

Microscopic  examination  of  the  kidney,  hardened  in  alcohol,  did  not  reveal 
either  interstitial  or  parenchymatous  change. 

Experiment  II.  May  8,  1894:  Two  guinea-pigs,  designated  as  "  pig  L  " 
and  "  pig  M,"  were  confined  in  a  bell-glass  of  37  litres  capacity,  through  which 
the  air  for  respiratory  purposes  was  pumped  after  passing  over  and  through 
decomposing  infusions  of  meat.  The  two  flasks  containing  the  meat  infusion 
were  of  8  litres  capacity  and  were  about  two-thirds  filled.  This  experiment  is 
a  companion  of  and  is  similar  to  that  described  in  the  paper  presented  by  the 
writer  at  the  Congress  of  American  Physicians  and  Surgeons,  1894,  as  per- 
formed on  guinea-pigs  designated  as  "  pig  J  '"  and  "  pig  K."* 

The  animals  used  in  this  experiment  are  designated  as  L  and  M.  At  the 
beginning  of  the  experiment  pig  L  weighed  330  grammes  and  pig  M  weighed 
350  grammes. 

On  May  \^th  pig  M  was  killed,  it  having  respired  the  volatile  products 
from  two  flasks  of  decomposing  meat  infusion  for  ten  days.  The  weight,  just 
before  kiUing  the  animal,  was  330  grammes,  20  grammes  less  than  at  the  com- 
mencement of  the  experiment. 

Autopsy :  No  involvement  of  the  subcutaneous  lymphatics.  Peritoneum  and 
intestines  normal.  Liver  marked  by  several  yellowish,  irregular,  star-shaped 
areas.  Spleen  normal.  Kidneys  small,  smooth,  rich  in  blood.  The  left  kidney 
showed  one  pale  point.     No  other  macroscopic  changes. 

Urine  contained  no  casts.  Grall-bladder  was  distended  with  green,  trans- 
parent bile.  Myocardium  showed  a  few  small  areas  of  fatty  change.  Lungs 
were  normal. 

Microscopic  examination  of  sections  of  the  kidneys  revealed  the  usual  col- 
lection of  fibroblastic  elements  around  and  about  the  glomeruli,  especially  at 
the  point  of  entrance  and  exit  of  the  capillaries.     There  was  no  newly  formed 

*  See  "Chemical,  Physical,  and  Bacteriological  Studies  upon  Air  over  Decomposing  Sub- 
stances, with  Special  Reference  to  their  Application  to  the  Air  of  Sewers."  Transactions  of 
the  Congress  of  American  Physicians  and  Surgeons,  1894,  pp.  52,  53. 
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connective  tissue,  nor  was  there  any  evidence  of  necrotic  change.  The  paren- 
chyma had,  throughout,  its  normal  appearance. 

This  experiment  was  continued  with  the  remaining  animal,  pig  L,  which 
was  kept  in  the  bell-glass  until  September  17th,  a  period  of  four  and  a  third 
months.  During  this  time  the  only  air  that  it  obtained  for  purposes  of  respira- 
tion had  passed  over  and  through  the  contents  of  two  flasks  of  decomposing 
meat  infusion.  The  total  decomposing  mass  at  the  beginning  was  about  12 
litres  in  volume,  but  became  concentrated  as  the  experiment  was  continued. 

The  animal  loas  killed  on  September  nth.  At  this  date  decomposition  was 
probably  no  longer  active,  and  the  infusions  had  evaporated  to  about  one-third 
of  their  original  bulk.  The  animal  has  at  no  time  shown  any  signs  of  indis- 
position or  inconvenience.  Its  weight  to-day  is  400  grammes,  being  70  grammes 
more  than  at  the  time  when  the  experiment  was  begun. 

The  autopsy  revealed  no  macroscopic  deviations  from  the  normal. 

IMicroscopic  study  of  sections  of  the  kidneys  hardened  in  alcohol  revealed 
the  presence  of  more  than  the  usual  number  of  fibroblasts  about  many  of  the 
glomeruli,  about  the  capsule  of  Bowman,  and  particularly  at  the  point  of  en- 
trance of  the  capillaries  into  the  capsule.  A  similar  increase  of  fibroblastic 
elements  along  many  of  the  capillaries  was  also  noticed,  but  at  no  place  could 
newly  formed  fibrous  tissue  or  degenerative  changes  be  detected. 

The  collection  of  cells  about  the  capsule  of  Bowman  was  often  so  great  as  to 
give  the  impression  of  actual  thickening  ;  but,  as  said,  there  was  no  increase,  or 
new  formation,  of  interstitial  fibrous  tissue  and  no  evidence  of  degenerative 
processes. 

Records  of  the  diurnal  fluctuations  in  the  weight  of  the  two  animals  em- 
ployed in  the  experiment  were  not  kept. 

Experiment  III.  Sepiemher  22,  1894:  Prepared  four  flasks  of  meat  infu- 
sion of  the  strength  of  125  grammes  of  finely  chopped  lean  meat  to  the  litre 
of  water.     The  flasks  contained  the  following  volumes  of  this  infusion  : 

2  flasks,  8  litres  capacity,  contained  each  4  litres  of  the  infusion. 
2       i<      ^     <.  £1  ..  <i     2     "         "  " 

These  flasks  were  all  sealed,  and  kept  in  a  shaded  place  at  the  temperature 
of  the  laboratory. 

On  October  \st  an  apparatus  was  arranged  somewhat  after  the  plan  given  in 
Fig.  1,  except  that  there  were  two  bell-glasses  for  animals  instead  of  one. 
Under  the  bell-glass  (about  17  litres  capacity)  next  the  decomposing  matters 
a  guinea-pig,  pig  N,  was  placed,  and  under  the  distal  bell-glass  (about  37  litres 
capacity)  a  rabbit,  rabbit  D,  was  confined.  Air  was  then  forced  through  the 
flasks  of  meat  infusion  into  and  through  the  bell-chambers  containing  the 
animals. 

When  the  experiment  was  begun  the  flasks  had  been  standing  corked,  in  a 
haded  place,  for  eight  days,  so  that  the  air  in  them  over  the  infusions  was 
little  else  than  the  volatile  products  of  putrefaction. 

Ten  minutes  after  the  gases  from  two  of  these  flasks  had  been  passing  to  the 
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animals,  at  a  velocity  of  approximately  90  litres  per  hour,  guinea-pig  N,  in  the 
first  bell-glass,  fell  over  in  a  convulsion  and,  after  about  a  minute,  seemed  to  be 
dead.  Preparations  for  the  autopsy  were  at  once  begun,  but  when  the  animal 
was  removed  to  the  open  air  it  very  quickly  revived,  and  got  upon  its  feet  after 
about  ten  minutes. 

It  was  replaced  in  the  chamber  and  the  experiment  again  begun.  After 
about  twenty  minutes  more  it  again  fell  over  in  convulsions,  and  lay  for  a  time 
unconscious.  It  remained  in  this  condition  for  about  an  hour,  to  all  appear- 
ances dead,  the  aspiration  of  air  over  the  decomposing  masses  and  through  the 
bell-chamber  in  which  it  was  confined  being  in  the  meantime  continued.  It 
finally  got  upon  its  feet  gradually,  and,  though  still  breathing  very  laboriously, 
appeared  to  be  recovering.  At  about  two  and  a  half  hours  after  the  beginning 
of  the  experiment  it  was  found  dead  in  the  chamber. 

The  autojisy,  made  immediatelj^  after  death,  revealed  no  macroscopic  de- 
viations from  the  normal,  save  an  extremely  congested  condition  of  all  the 
internal  viscera.  This  was  especially  noticeable  in  the  liver  and  intestines. 
Only  the  kidneys  were  examined  microscopically.  They  were  congested,  but 
otherwise  unaltered. 

It  is  manifest  that  the  death  of  this  animal  is  the  result  of  acute  poisoning 
by  the  gaseous  products  of  decomposition  that  had  accumulated  in  the  air-space 
in  the  flasks  during  the  time  that  they  had  been  sealed,  and  that  the  character 
of  the  death,  with  the  antecedent  symptoms,  speaks  so  strongly  in  favor  of 
hydrogen  sulphide  being  the  poison  in  question  that  I  am  inclined  to  the 
opinion  that  this  was  the  cause  of  death. 

The  animal  in  the  distal  bell-chamber,  designated  as  rabbit  D,  showed  no 
effects  whatever  of  the  treatment  up  to  October  4th.  On  the  night  of  this 
date,  or  the  morning  of  the  5th,  there  was  an  accident  to  the  apparatus  ;  the 
water-pump  ceased  to  work,  and  the  animal  was  found  dead  (evidently  suiFo- 
cated)  on  the  morning  of  the  5th,  four  days  after  the  beginning  of  the 
experiment. 

Autopsy  at  9  o'clock  A.M.,  Octoher  5th :  No  involvement  of  the  subcutaneous 
lymphatics.  No  excess  of  fluid  in  the  peritoneal  cavity  or  evidence  of  recent 
or  remote  inflammatory  conditions.  Intestines  filled  with  normal  feces.  Small 
intestine  injected.  Stomach  filled  with  undigested  food.  Liver  dark  in  color, 
apparently  congested,  and  normal  in  size.  Gall-bladder  filled  with  dark, 
greenish  bile.  Spleen  normal.  Kidneys  normal  in  size  and  appearance; 
capsule  easily  and  cleanly  stripped  off".  Lymphatics  not  aifected.  Lungs 
normal.     Heart  contains  dark  clots ;  no  increase  of  pericardial  fluid. 

Microscopic  examination  of  the  liver  revealed  the  presence  of  slight  fatty 
change.  There  were  no  necrotic  areas,  and  no  increase  of  interstitial  connec- 
tive tissue  to  be  detected. 

The  kidneys  proved,  on  microscopic  examination,  to  be  congested,  but  other- 
wise normal. 

Experiment  IV.  Octoher  1,  1894:  The  apparatus  employed  in  Experi- 
ment III.  of  September  22d  was  modified  and  the  following  experiment  begun  : 


GASEOUS    PRODUCTS    OF     DECOMPOSITION. 


25 


Instead  of  aspirating  the  air  through  the  bell-glass  and  the  flasks,  as  had  been 
the  case  in  all  the  preceding  experiments,  it  was  now  forced  by  means  of  a 
blast  pump,  over  the  decomposing  masses,  and  thence  through  the  bell- 
chamber  containing  the  animals.  This  change  was  made  for  the  reason  that 
with  the  large  glass  plates,  such  as  are  necessary  with  bell-glasses  of  the  size 
used,  a  slight  negative  pressure,  such  as  may  be  caused  by  a  twist  in  the  rubber 
tubing,  is  sufficient  to  cause  them  to  break.  This  accident  occurred  two  or 
three  times.  Another  reason  for  the  change  is  the  difficulty  in  getting  a  tight 
joint  between  the  bottom  of  the  bell-glass  and  the  underlying  plate,  a  precau- 
tion that  is  necessary  if  one  wishes  to  be  certain  that  the  air  aspirated  through 
the  chamber  containing  the  animals  is  only  that  which  has  first  passed  through 
the  flasks  of  decomposing  matters,  and  not  in  part  composed  of  air  that  has 
leaked  in  around  the  bottom  of  the  bell-chamber.  With  the  plan  of  propul- 
sion, used  in  this  experiment,  both  of  these  objections  are  eliminated. 


1894.    Sept. 


October. 


Chart  II. 

November. 


December. 
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9   Indicates  date  on  which  experiment  was  begun. 
I  Indicates  dates  of  inoculations  with  bac.  typhoid. 


For  this  experiment  a  guinea-pig  (pig  0)  and  a  rabbit  (rabbit  B)  were 
placed  together  in  a  bell-chamber  of  about  37  litres  capacity  (for  their  weights 
see  Charts  II.  and  III.).  The  decomposing  infusions  used  were  the  two  re- 
maining of  the  four  that  were  prepared  on  September  22d.  They  had  been 
sealed  and  unmolested  since  that  date. 

A  guinea-pig,  pig  P,  and  a  rabbit,  rabbit  C,  were  kept  in  ordinary  cages 
and  served  as  controls.     (See  Charts  IV.  and  V.) 

Thirty  minutes  after  the  air  from  these  flasks  had  been  passing  to  the  ani- 
mals rabbit  B  had  a  violent  convulsion,  but  rallied  after  about  two  minutes. 
After  a  little  while  the  attack  was  repeated,  and  the  animal  was  subsequently 
much  prostrated,  so  much  so  that  its  death  was  expected  at  any  moment. 
Upon  pa.ssing  fresh  air  into  the  chamber,  however,  the  animal  gradually 
recovered.    The  air  from  the  flasks  of  decomposing  meat  infusion  was  now 
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again  passed  into  the  bell-chamber,  but  there  was  no  repetition  of  the  convul- 
sions. On  the  following  morning  this  animal  was  apparently  quite  well,  not- 
withstanding the  fact  that  the  air  it  had  received  during  the  night  for  pur- 
poses of  respiration  passed  through  the  flasks  containing  the  putrefying  infusion. 
At  no  time  did  the  guinea-pig  show  any  signs  of  inconvenience,  though  it 
was  in  the  same  chamber  with  the  rabbit  during  the  time  of  its  convulsions. 

Chart  III. 
September.  October. 
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•  Indicates  the  date  on  which  the  experiment  was  begun. 

+  Indicates  the  date  of  death. 

I   Indicates  the  date  of  inoculation  with  bac.  typhoid. 


OcAoher  libth.  Both  animals  have  been  in  the  bell-glass  respiring  the  volatile 
products  of  decomposition  from  about  6  litres  of  putrefying  meat  infusion  since 
October  1st,  being  removed  only  to  feed  and  weigh  them.  To  day  1  ccm.  of 
an  opaque  suspension  of  b.  typhoid  was  injected  into  the  circulation  of  the  rab- 
bit, and  1  c.  cm.  of  the  same  suspension  was  introduced  into  the  peritoneal  cavity 
of  the  guinea-pig.  The  culture  from  which  the  suspension  was  made  was  on 
agar  agar,  was  three  days  old,  and  had  developed  at  from  37°  to  38°  C 

About  one  hour  after  the  injection  the  rabbit  was  found  dead.  Bej'ond  a 
slight  degree  of  congestion  of  the  small  intestine,  the  autopsy  did  not  reveal 
any  macroscopic  deviations  from  the  normal  in  any  of  the  internal  organs. 
Microscopic  examination  of  the  kidneys  showed  them  to  be  a  little  congested, 
but  otherwise  unaltered.     See  Chart  III.  for  daily  fluctuations  in  weight. 

The  experiment  was  continued  with  guinea-pig  0  alone  in  the  chamber. 

Oct.  2(')th.  Injected  into  the  subcutaneous  tissues  of  the  guinea-pig  0.5  c-cm. 
of  a  bouillon  culture  of  b.  typhoid  twenty-four  hours  old. 

Oct.  29th.  Injected  into  the  peritoneal  cavity  of  the  guinea-pig  0..5  ccm. 
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of  a  bouillon  culture  of  b.  typhoid.  The  animal  showed  evidence  of  discomfort 
for  a  short  time  following  the  injection. 

JVovemher  15th.  Injected  into  the  peritoneal  cavity  0.8  c.cm.  of  a  bouillon 
culture  of  b.  typhoid,  twenty-four  hours  old. 

January  ],  1895.  This  animal,  guinea-pig  0,  has  been  respiring  air  laden 
with  the  gaseous  products  of  decomposition  since  October  1st,  a  period  of 
three  months,  during  which  time  it  has  received  three  injections  of  b.  typhoid, 
one  subcutaneous  and  two  into  the  peritoneal  cavity.  It  did  not  at  any  time 
evince  any  marked  or  continued  reaction  after  either  of  these  injections. 

It  was  killed  to-day.  At  this  time  it  weighs  720  grammes,  being  270  gram- 
mes more  than  at  the  time  when  the  experiment  was  begun  (see  Chart  II.). 
To  economize  space,  only  the  weights  for  everj' second  day  are  given  in  this 
chart. 

At  autops)/  there  was  found  a  considerable  amount  of  subcutaneous  fat, 
particularly  about  the  inguinal  regions.  There  was  no  alteration  of  the  sub- 
cutaneous lymphatics.  The  intestines  were  smooth,  normal  in  appearance, 
and  filled  with  semi-fluid  feces.  There  was  no  involvement  of  the  intestinal 
lymphatic  apparatus  and  no  congestion.  The  spleen  was  small,  normal  in 
color  and  consistence.  The  liver  was  normal  in  size,  color,  and  consistence, 
The  gall-bladder  was  distended  with  clear,  amber-colored  bile.  The  adrenal 
bodies  were  normal.  Both  kidnej's  were  imbedded  in  fat.  They  were  normal 
in  size,  color,  and  consistence.  Omentum  contained  a  considerable  amount  of 
flit.  There  was  no  evidence  of  inflammatory  reaction  at  the  several  points  of 
inoculation.     By  culture-methods  the  bile  was  found  to  be  sterile. 

Microscopic  study  of  the  kidneys  revealed  only  the  usual  collections  of  fibro- 
blasts at  the  point  of  entrance  of  the  capillaries  into  the  glomeruli.  No 
degenerative  processes  were  detected.  The  liver  was  found  on  microscopic 
examination  to  be  normal. 

For  the  record  of  fluctuations  in  the  weight  of  the  animals  used  in  this 
experiment  see  Charts  II.  and  HI- 

A  rabbit,  rabbit  C,  and  a  guinea-pig,  pig  P,  were  used  as  controls  for  this 
experiment.  They  were  kept  in  ordinary  cages  under  normal  conditions  and 
inoculated  with  the  same  cultures  of  typhoid  bacilli  that  were  employed  on  the 
animals  in  the  bell-glass. 

October  I6th.  Injected  into  the  circulation  of  rabbit  C  1  ccm.  of  the  sus- 
pension of  b  typhoid  that  was  used  on  rabbit  B  and  pig  0  of  the  experiment ; 
also  injected  into  the  peritoneal  cavity  of  control  pig,  pig  P,  1  c.cm.  of  this 
suspension. 

29^^.  Injected  into  the  control  animals  0.5  ccm  of  a  culture  of  b.  typhoid 
as  follows  :  Into  the  circulation  of  rabbit  C  and  into  the  peritoneal  cavity  of 
pig  p.  The  culture  used  was  that  employed  on  this  date  on  pig  0  and  rabbit 
B  of  the  experiment. 

November  \5th.  Inoculated  the  control  animals  as  follows  :  Into  the  circula- 
tion of  rabbit  C  and  into  the  peritoneal  cavity  of  pig  P,  0.8  c.cm.  of  a  bouillon 
culture  of  b.  typhoid. 
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September. 


Chart  IV. 
October. 


November. 
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•    Indicates  the  beginning  of  the  experiment  for  which  rabbit  C  served  as  control. 

I   Indicates  the  dates  of  inoculations  with  bac.  typhoid. 
+    Indicates  date  of  death. 

X^tli.  Control  rabbit  C  found  dead  at  5.30  o'clock  p.m.  on  the  15th.  Autopsy 
performed  at  10  o'clock  a.m.  to-day.  The  post-mortem  examination  did  not 
reveal  any  subcutaneous  oedema.     The  axillary  and  inguinal  Ij^mphatic  glands 


1894.    Sept. 


October. 


Chart  V. 

November. 


December. 


y,.  N  51^^'?^''''  ^"-^^^^"^^  ;:?J;•ii^^p^*•^^^"^'?:^:;ii:5^-1s^^--^^i■?^^^^'?^- 

fc                                                                                                                                                                                        t\ 

u    \_                     \                   1 t iJ^""^ 

^°                                                                                                                    ■          T                      ^^     ^ 

^1                       "~:^'^-='T^:::::::::t:::::::: 

^»_fe:::::::i  ":::_i:_z:r_  t t___t___ 

^^'^"'K          l"7                 ± T ^- 

..  ""  •"S~~A\7 

i^i:::::::;:  j5':±:::::::::::::: l-iT.._t_._. 

Key: 


•  Indicates  the  beginning  of  the  experiment  for  which  pig  P  served  as  control. 
I  Indicates  the  dates  of  Inoculations  with  bac.  typhoid. 


were  enlarged  and  reddened.     The  peritoneal  cavity  contained  about  15  c.cm. 
of  clear,  brownish  fluid.     Shreds  of  fibrin  were  to  be  seen  scattered  over  the 
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peritoneal  surface  of  the  intestines.  The  liver  was  mottled  and  looked  a  little 
as  if  post-mortem  decomposition  had  be.ejun.  The  spleen  was  not  enlarged  or 
otherwise  altered  in  appearance.  The  kidneys  were  pale  ;  adrenal  bodies  pale, 
not  enlarged  ;  abdominal  lymphatics  red  ;  Peyer's  patches  were  red  and  promi- 
nent.    The  gall-bladder  was  not  distended.     Lungs  and  heart  were  normal. 

By  both  microscopic  and  cultural  methods  an  organism  was  recovered  from 
the  blood  and  other  internal  organs  that,  in  morphology  and  certain  of  its  bio- 
logical peculiarities,  so  resembled  the  b.  typhoid  that  had  been  introduced  on 
the  preceding  day  as  to  leave  but  little  doubt  of  its  identity,  though  it  was  not 
studied  in  detail. 

A  record  of  the  daily  fluctuations  in  weight  of  this  animal  is  given  in 
Chart  IV. 

The  control  pig,  pig  P,  showed  at  no  time  any  eifects  of  the  inoculations. 
It  gradually  gained  weight,  and  was  apparently  in  good  health  at  the  close  of 
the  experiment.     See  Chart  V. 

Experiment  V.  January  1,  1895:  Into  a  flask  of  8  litres  capacity  were 
placed  4  litres  of  an  infusion  of  meat  of  the  strength  of  125  grammes  of 
finely  chopped  lean  meat  to  the  litre  of  water,  and  into  another  flask  of  4 
litres  capacity  were  placed  2  litres  of  the  same  infusion.  These  flasks  were 
connected  together  by  means  of  rubber-  and  glass-tubing  in  such  a  way  that  a 
current  of  air  could  be  passed  over  the  infusions.  The  air  did  not  bubble 
through,  but  passed  over  the  decomposing  mass. 

2d.  Four  guinea-pigs  were  placed  under  a  bell-glass  of  about  37  litres 
-capacity,  which  was  connected  by  means  of  rubber-  and  glass-tubing  with  the 
flasks  containing  the  meat  infusion.  Air  was  then  passed  through  the  flasks 
and  the  chamber  containing  the  animals  at  an  average  rate  of  240  litres  per 
hour. 

The  weights  of  the  pigs  at  the  time  when  the  experiment  was  begun  were : 

Pig  1,  230  grammes. 

Pig  2,  300  grammes. 

Pig  3,  210  grammes. 

Pig  4,  210  grammes. 

From  this  date  the  condition  of  the  animals,  as  determined  by  the  daily 
fluctuation  in  their  weights,  may  be  seen  on  reference  to  Charts  VI.,  VII., 
VIII.,  and  IX.,  appended  to  this  experiment. 

13//i.  A  flask  of  8  litres  capacity  containing  7.5  litres  of  decomposing  urine 
was  interpolated  between  the  bell-glass  and  the  last  flask  of  meat  infusion,  so 
that  the  air  passing  to  the  animals  for  purposes  of  respiration  now  passed  over 
two  masses  of  putrefying  meat  infusion  and  one  of  decomposing  urine. 

14^^.  Injected  into  the  peritoneal  cavity  of  each  pig  0.25  ccm.  of  an  opaque 
bouillon  suspension  of  hac.  typhi  abdominalis. 

21th.  Pig  4  found  dead  this  morning.  Its  weight  yesterday  was  270  grammes, 
being  60  grammes  more  than  at  the  time  when  the  experiment  was  begun. 
{Account  of  the  autopsy  is  given  below.) 
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Charts  VI.,  VIL,  VIII.,  and  IX. 
January. 


February. 
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Key  to  Charts  VI.,  VII.,  VIII.,  IX.: 

I  Indicates  the  dates  of  inoculations  with  bac.  typhoid. 
+  Indicates  the  date  on  which  the  animal  either  died  or  was  killed. 

#  Indicates  the  date  on  which  this  animal  was  removed  from  the  bell-glass  and  placed  in 
an  ordinary  cage  under  normal  conditions. 
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February  Wtli.  Injected  into  the  peritoneal  cavity  of  each  of  the  remaining 
animals  0.5  ccm.  of  an  opaque  suspension  of  hnc  typhi  ahdominaUs. 

12th.  Pig  1  found  dead  at  S.25  o'clock  this  morning.  (Account  of  autopsy 
given  below.) 

26th.  Discontinued  the  experiment.  Pig  2,  which  had  lost  20  grammes  in 
weight  in  the  course  of  the  experiment,  was  killed.  (Autopsy  described  below.) 
Pig  3  was  removed  from  the  bell-glass  and  placed  in  an  ordinary  cage  under 
normal  conditions  and  kept  under  observation  ;  the  idea  being  to  determine  if, 
when  under  more  favorable  environment,  it  would  regain  the  10  grammes  that 
it  had  already  lost  while  in  the  bell-glass,  or  if  anything  indicative  of  an  arrest 
of  metabolic  changes  under  the  conditions  of  the  experiment  could  be  detected. 
(See  fluctuations  in  weight  of  this  animal  as  represented  graphically  in  Chart 
VIII.) 

From  the  weights  of  these  animals  at  the  beginning  of  the  experiment  it  is 
manifest  that  they  were  little  more  than  half-grown,  and  from  a  perusal  of  the 
charts  of  their  daily  fluctuations  in  weight  (appended  to  this  protocol)  it  does 
not  seem  unlikely  that  normal  metabolism  may  have,  in  some  way  or  another, 
been  interfered  with.  It  is  true  there  is  but  little  loss  of  weight  in  either  of 
the  animals,  but  the  gain  is  hardly  as  pronounced  as  one  might  expect  in 
growing  animals  under  more  favorable  conditions. 

Account  of  Autopsies  on  Animals  that  Died  During  the  Course  of  this 

Experiment. 

Cruinea-pig  4 :  Found  dead  on  the  morning  of  January  27th,  after  having 
been  in  the  experiment  for  twenty-six  days,  and  after  having  received  an  injec- 
tion of  025  ccm.  of  a  suspension,  in  bouillon,  of  liac.  typhi  ahdominaUs  into 
its  peritoneal  cavity  thirteen  days  before  death. 

The  peritoneal  cavity  was  distended,  but  there  was  no  evidence  of  recent 
peritonitis.  There  was  post-mortem  digestion  (or  decomposition)  of  the 
stomach-wall,  with  perforation  and  escape  of  stomach-contents  into  the  peri- 
toneal cavity.  The  animal  had  evidently  been  dead  for  some  hours.  The 
internal  organs  were  pale,  the  liver  being  light-yellow  in  color.  The  spleen  and 
kidneys  were  pink. 

The  intestines  were  of  a  pale-gray  color.  They  showed  no  evidence  of 
ulceration  or  involvement  of  the  glandular  apparatus. 

The  lungs  were  normal.     Myocardium  was  not  fatty. 

Microscopic  examination  of  the  contents  of  the  peritoneal  cavity  revealed 
the  presence  of  a  variety  of  bacteria  of  difi"erent  morphology. 

Cover-slip  preparations  from  the  liver  and  blood  did  not  reveal  the  presence 
of  bacteria. 

Culture-media  inoculated  from  the  liver  and  blood  remained  sterile,  while  on 
tubes  inoculated  from  the  peritoneal  cavity  there  developed  several  varieties  of 
bacteria.     No  colonies  of  the  typhoid  bacillus  appeared. 

Microscopic  study  of  sections  of  the  liver,  hardened  in  alcohol,  showed  this 
organ  to  be  decidedly  fatty,  but  otherwise  not  altered. 
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Sections  from  the  kidneys  contained  several  small  areas  of  fatty  change. 
There  were  no  areas  of  necrosis  in  the  kidneys,  nor  was  there  any  increase  of 
interstitial  connective  tissue. 

Gidnea-pig  1 :  Died  at  8. 25  A.M.  on  February  12, 1895,  after  having  respired 
the  gaseous  products  of  decomposition  for  forty-two  days,  and  after  having  re- 
ceived into  the  peritoneal  cavity  two  injections  of  hac.  typhi  abdominalis,  the 
first  of  0.25  ccm.  of  an  opaque  suspension;  on  January  14th,  the  last  of  0.5 
c.cm.  of  a  similar  suspension,  on  February  11th,  the  day  preceding  death.  (See 
Chart  VI.) 

Autopsy:  The  subcutaneous  inguinal  lymphatics  were  somewhat  enlarged 
and  congested.  The  peritoneal  cavity  was  filled  with  clear,  glairy  fluid.  There 
were  a  few  strands  of  fibrin  over  the  coils  of  intestine  and  attached  to  the  free 
border  of  the  omentum,  which  latter  was  congested.  Over  the  anterior  surface 
of  the  liver  were  also  several  small  patches  of  fibrin. 

There  were  no  macroscopic  alterations  in  any  of  the  organs. 

Cultures  from  the  liver,  spleen,  and  blood  were  negative  (sterile)  ;  while  those 
from  the  fluid  in  the  peritoneal  cavity  contained  a  moderate  number  of  typhoid 
bacilli  along  with  two  colonies  of  other  organisms. 

Microscopic  study  of  sections  of  the  kidneys,  hardened  in  alcohol,  revealed 
the  presence  of  a  single  very  small  depression  at  a  point  on  the  surface  of  one 
of  the  kidneys.  This  proved  to  correspond  with  an  underlying  triangular  area 
of  chronic  interstitial  change  that  extended  a  short  distance  into  the  cortex  of 
the  organ.  The  balance  of  the  kidney  was  normal,  and  there  was  nothing 
abnormal  to  be  detected  in  the  other  kidney.  The  bulk  of  the  interstitial  pro- 
cess referred  to  was  in  the  most  superficial  portion  of  the  cortex,  just  beneath 
the  capsule,  and  was  sharply  difi"erentiated  from  the  surrounding  healthy 
structure. 

The  liver  showed  several  small  areas  of  fatty  change,  but  the  bulk  of  the 
organ  was  normal.* 

Guinea-pig  2 :  Killed  February  26th.  This  pig  had  respired  the  volatile 
products  from  the  decomposing  meat  infusion  and  urine  for  fifty-six  days. 
During  this  time  it  received  into  the  peritoneal  cavity  injections  of  suspensions 
of  typhoid  bacilli  as  follows:  on  January  14th,  0.25  c.cm.;  on  February  11th, 
0.5  c.cm.  It  was  20  grammes  lighter  at  the  time  it  was  killed  than  it  was  at 
the  beginning  of  the  experiment. 

Autopsy:  To  the  naked  eye  there  was  no  deviation  from  the  normal  in  any 
of  the  organs.  The  animal  was  well-nourished,  apparently.  There  was  a  fair 
amount  of  adipose  tissue  about  the  kidneys.    The  myocardium  was  not  fatty. 

Microscopic  examination  of  sections  from  the  liver  and  kidneys,  hardened  in 
alcohol,  revealed  the  following  conditions  : 

Liver:  A  slight  degree  of  congestion,  but  neither  increase  of  connective 
tissue  nor  degenerative  processes  of  any  kind. 

*  Of  the  fluid  found  in  the  peritoneal  cavity  of  this  animal  0.4  c.cm.  was  injected,  at  the  time 
of  autopsy,  into  the  peritoneal  cavity  of  a  fresh  guinea-pig  weighing  370  grammes,  and  0.4 
c.cm.  was  injected  into  the  subcutaneous  tissues  of  another  pig  weighing  450  grammes.  Up  to 
the  date  of  writing  (March  6,  1895)  neither  animal  has  shown  any  effects  of  the  treatment. 
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Kidneys :  Normal  in  structure,  showing  neither  interstitial  nor  paren- 
chymatous change.  In  sections  from  bits  of  kidney,  preserved  in  Fleming's 
fluid,  were  seen  a  few  cells  scattered  here  and  there  in  which  very  minute 
black  points  could  be  detected,  but  the  condition  was  not  general  throughout 
the  organ,  nor  was  it  sufficient  in  extent  to  justify  the  opinion  that  the  organs 
were  undergoing  fatty  degeneration. 

(Daily  fluctuations  in  the  weight  of  this  animal  are  shown  in  Chart  VII.) 

Experiment  VI.  February  26,  1895.  Four  small  guinea-pigs  of  the  fol- 
lowing designations  and  weights— A,  120  grammes;  B,  110  grammes  ;  C,  140 
grammes  ;  D,  160  grammes — were  placed  together  in  the  same  apparatus  that 
was  employed  in  the  experiment  of  January  1st,  and  kept  under  the  same 
conditions  as  the  animals  of  that  experiment.  Fresh  infusions  were  made  and 
were  allowed  to  decompose  from  the  beginning  of  the  experiment.  Air  was 
passed  over  the  infusions  and  through  the  bell-chamber  containing  the  animals 
at  an  average  velocity  of  20  litres  per  hour. 

Four  other  j'oung  guinea-pigs  of  about  the  same  age  and  weight,  viz.,  E  120 
grammes,  F  145  grammes,  Gr  100  grammes,  H  100  grammes,  were  kept  in  ordi- 
nary cages  under  normal  conditions  in  the  same  room,  and  comparisons  of  the 
conditions  of  the  two  sets  of  animals  were  made.  By  contrasting  the  develop- 
ment of  the  two  groups  of  animals  in  this  way  it  was  hoped  that  any  interfer- 
ence with  normal  metabolism  that  might  result  frjm  the  conditions  surround- 
ing the  animals  in  the  bell-glass  would  be  detected.  For  this  purpose  the  rate 
of  development  of  the  animals  in  both  series  was  followed  by  taking  their 
weights  daily.  In  both  series  the  animals  emploj'ed  were  (purposely)  quite 
small,  hardly  half-grown.  Their  diurnal  fluctuations  in  weight  are  to  be  seen 
in  Charts  X.  and  XI.  appended  to  this  experiment. 

In  neither  series  did  the  animals,  generally,  exhibit  any  unusual,  continuous 
conditions.  Their  appetites  were  good,  and  they  apparently  suffered  no  incon- 
venience. 

March  20th.  Pig  C,  in  the  bell- chamber,  died.  It  had  been  looking  badly 
for  about  a  day.  Autopsy  performed  three  hours  after  death  ;  the  following 
conditions  were  found  :  Subcutaneous  tissues  over  abdominal  wall  cedematous, 
but  not  hemorrhagic.  Lymphatics  of  inguinal  region  slightly  enlarged.  Ab- 
dominal cavity  contained  a  large  amount  of  clotted  blood.  Small  intestine 
necrotic  for  a  distance  of  about  1  cm. ;  continuity  of  the  gut  was  destroyed  at 
this  point,  and  there  had  been  an  escape  of  blood  and  intestinal  contents  into 
the  peritoneal  cavity.  The  other  internal  oi'gans  were  normal  in  appearance. 
Microscopic  examination  of  the  kidnej's  showed  them  to  be  somewhat  con- 
gested, otherwise  normal. 

Study  of  the  fluid  in  the  cedematous  subcutaneous  tissues  of  the  abdominal 
wall  by  both  microscopic  and  culture  methods  revealed  the  presence  of  only  a 
micrococcus ;  its  nature  was  not  studied.  By  similar  means  the  peritoneal 
cavity  was  found  to  contain  a  great  variety  of  organisms,  the  nature  of  none  of 
which  was  studied. 

Death  in  this  animal  was  evidently  due  to  perforation  of  the  intestine,  a 
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condition  that  can  hardly  be  attributed  to  the  conditions  under  which  it  had 
been  living. 


Pia 

A. 

O/ 

1 

i 

* 

1 

i 

1 

1 

f 

1 

"t" 

^ 

1 

1 

{> 

. 

i 

> 

1 

/ 

it 

1 

■fr 

1 

<-^ 

[ 

j 

f 

J-r 

^ 

1 

^"1 

[ 

n 

I 

1 

1 

1 

1 

1 

i 

'e 

1 

^ 

i 

1 

j 

\ 

» 

1 

^/ 

V 

1  ^ 

1 

-r/ 

1 

-A/ 

1 

> 

1 

1 

I 

Ti 

1 

// 

1 

0/ 

1 

i 

1 

r 

1 

i 

■i 

1 

1 

I 

> 

! 

1 

-J- 

1 

A 

/« 

-r 

^— 1 

/ 

i 

1 

/  r 

"r 

V 

ix 

II  _l 

tt 

1 

f 

t.7 

' 

t 

^J 

>? 

1 

_J">  1 

— 

jr 

' 

Kr 

rc 

rr 

>t 

•7 

1 

i          I 

: 

*f 

i 

V 

9/ 

<- 

^f 

y/ 

V 

~t/ 

^  "1 

)/ 

1 

\ 

0/ 

1 

i 

I 

~ 

J 

1 

A 

■> 

^ 

-J 

^ 

r 

^ 

1 

be 

•»? 

i.r 

7' 

1        1 

> 

J?.» 

4 

9       •>      • 

1^ 

PigB 

T~ 

— P 

1 

I 

1 

1 

1  ■ 

1 

i 

if 

1 

— h- 

: 





--| — 

— 

1 

1 

1 

1 

; 

r^ 

j 

J 

1 

1 

>    \ 

^ 

1 

i 

I 

; 

1    f 

1 

1 

1 

i     , 

^> 

1 

(^ 

— 

I 

1 

1 

1 

} 

1.1 

f 

— 

1 

' 

t 

i 1 

t 

t 

J 

—  ■ 

1 

1 

1 

1 

I 

i 

I 

) 

1' 

! 

^ 

. 

ZJ 

1 

^' 

\ 

' 

1 

' 

■^ 

1     c      0.     e 

a     0 

^:  2 

c 

3 

2Sfh,  10  o'clock  AM.  Pig  H,  of  the  series  in  the  cage,  was  found  dead. 
Autopsy  revealed  the  following  conditions :  The  intestines  were  pale  and  filled 
with  yellow  feces.     Post-mortem  digestion  of  the  stomach  had  begun.    Spleen 
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was  very  small  and  pale.  The  kidneys  were  small  and  irregular  in  outline  ;  the 
capsule  stripped  off  clean  and  easily.  The  other  organs  presented  no  visible 
deviations  from  the  normal 
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Microscopic  examination  of  the  kidneys  showed  them  to  be  hyperaemic,  but 
otherwise  normal. 


36 


ABBOTT, 


98/^  Removed  two  of  the  flasks  of  decomposing  meat  infusion  that  had 
be  n  in  uesTnce  February  26th,  and  substituted  another  flask  conta.nmg  7 
lilres  of  meat  infusion  that  had  been  decomposing  for  s.x  days. 


PigE. 


PigF. 


The  air  to  the  a.iu.als  in  the  bell-glass  now  passed  over  fourteea  litres  of 
de»mposirg-meat  infusion  and  seven  litres  of  deoompos.ng  unne. 
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April  I6th.  Pig  Gr,  one  of  the  series  in  the  cages,  found  dead.  As  may  be 
seen  by  reference  to  the  chart  of  its  daily  fluctuations  in  weight,  it  has  been 
gradually  growing  lighter  for  several  days.     The  autopsy  rev  e&ied  no  visible 
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changes,  except  a  very  pale  condition  of  all  the  internal  viscera.  Microscopic 
examination  of  the  kidneys  showed  them  to  be  a  little  congested,  but  otherwise 
normal. 
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By  reference  to  the  charts,  it  may  be  seen  that  the  remaining  animals  of  both 
series  have  been  gradually  gaining  in  weight.  They  have  presented  nothing 
to  cause  one  to  suspect  that  they  were  other  than  comfortable  and  healthy. 

On  April  18<A  the  three  remaining  animals  in  the  cage  were  transferred  to 
the  bell-chamber,  and  the  four  that  were  in  the  bell-chamber  were  placed  in 
a  cage  under  normal  conditions,  the  idea  being  to  follow  out  the  possibility  of 
discovering  if  the  conditions  under  which  either  the  one  or  the  other  series  had 
been  living  would  be  detrimental  to  further  development  under  the  changed 
conditions. 

It  will  be  seen  that  for  about  ten  to  twelve  days  after  this  change  but  little 
or  no  alteration  occurred  in  the  gradual  upward  tendency  of  the  curves.  After 
this  time  two  of  the  animals  that  had  been  transferred  from  the  cage  to  the 
bell-chamber  began  to  lose  weight,  and  one  of  the  animals  that  were  transferred 
from  the  bell-glass  to  the  cage  lost  slightly  after  this  point  and  did  not  subse- 
quentlj^  gain. 

On  May  3d  it  was  decided  to  kill  all  the  animals  that  had  shown  evidence  of 
losing  weight.     The  autopsies  on  three  of  them  are  as  follows  : 

May  id.  Autopsy  on  pig  B,  of  the  series  in  the  bell-chamber.  Animal  was 
killed  to-day. 

The  animal  appears  bright  and  lively ;  has  a  good  appetite,  but  has  not 
developed  at  the  same  rate  as  did  the  others  of  this  series. 

The  autopsy  revealed  the  internal  organs  to  be  macroscopically  normal 
throughout.  On  microscopic  examination  the  kidneys  and  liver  were  found  to 
be  normal. 

May  od.  Pig  E,  of  the  series  kept  in  the  cage  at  the  beginning  of  the  experi- 
ment, has  been  gaining  no  weight  since  April  26th— in  fact,  has  been  losing 
steadily.  It  seems  bright  and  lively,  and  has  a  good  appetite.  It  was  killed 
to-day. 

Autopsy:  Small  blood-clot  in  left  inguinal  region.  Animal  bled  considerably 
when  it  was  killed,  and,  in  consequence,  the  internal  organs  were  paler  than 
usual.  The  intestines  were  normal,  and  contained  formed  feces.  The  liver 
was  marked  by  a  number  of  irregular,  indistinct,  yellowish  lines  or  stripes. 
Gall-bladder  was  distended  with  clear  bile.  The  kidneys  were  marked  by  a 
number  of  shallow  depressions  or  seams  ;  this  was  particularly  noticeable  in  the 
right  kidney.  The  capsule  stripped  off  clean  and  easily.  Nothing  abnormal 
was  detected  in  any  of  the  other  internal  organs. 

On  microscopic  examination  the  seams  or  depressions  in  the  kidneys  were 
found  to  correspond  to  underlying  areas  along  the  capillaries  on  which  numbers 
of  fibroblastic  cells  had  accumulated.  There  was  no  newly  formed  fibrous 
tissue,  and  no  evidence  of  degenerative  processes  beyond  the  fact  that  here 
and  there  single  nuclei  of  tubular  epithelial  cells  were  seen  that  were  broken 
in  their  contour  and  gave  the  impression  of  beginning  fragmentation.  These 
areas  of  depression  were  very  superficial.  At  one  point  there  was  no  alteration 
whatever  of  the  kidney  structure  beneath  the  depression.  The  kidney  struc- 
ture surrounding  them,  also  the  bulk  of  both  kidneys,  was  normal. 


GASEOUS    PRODUCTS    OF    DECOMPOSITION.  39 

Microscopic  examination  of  the  liver  revealed  occasional  areas  of  fatty 
change,  and,  scattered  through  the  organ,  many  single  nuclei  of  liver  cells 
that  presented  a  broken  appearance.  These  nuclei  were  not  distorted,  but 
presented  more  the  appearance  of  fragmentation.  There  were  no  isolated 
areas  of  necrosis  and  no  increase  of  interstitial  connective  tissue. 

0)1  May  5th,  pig  H^,  of  the  series  originally  in  the  cage,  substituted  for 
pig  H  that  died  on  March  28th,  was  killed  to-day.  It  has  been  losing  weight 
fur  five  days.  Autop.sy  revealed  nothing  that  could  be  considered  abnormal. 
Omentum  contained  a  fair  amount  of  fat. 

Microscopic  examination  of  the  kidneys  revealed  the  presence  of  collections 
of  fibroblasts  along  many  of  the  capillaries,  but  not  in  greater  numbers  than 
one  often  encounters  in  so-called  normal  guinea-pigs  There  was  no  increase 
of  interstitial  tissue  and  no  degenerative  processes.  The  liver  was  found  to  be 
normal  on  microscopic  examination. 

Of  the  eight  animals  with  which  this  experiment  was  begun,  four 
being  in  the  bell-chamber  breathing  the  volatile  products  of  decompo- 
sition, and  four  in  a  cage  under  normal  conditions  during  an  interval 
of  fifty-three  days,  one  of  the  former  and  two  of  the  latter  series  died. 
When  their  conditions  were  reversed  none  died.  This  is  not  cited 
with  the  view  of  advocating  a  beneficial  influence  for  the  products  of 
decomposition,  but  rather  for  the  purpose  of  illustrating  the  uncertainty 
of  preconceived  notions  as  to  the  poisonous  properties  of  these  prod- 
ucts. Certain  it  is  that  the  guinea-pig  is  not  visibly  aflFected  in  either 
its  general  health  or  its  development  when  it  is  forced  to  respire  the 
gaseous  products  of  putrefaction  in,  presumably,  almost  a  concentrated 
form  ;  and,  so  far  as  our  examinations  have  gone,  there  are  no  demon- 
strable pathological  lesions  produced  in  these  animals  when  living  under 
such  environment. 

Charts  X.  and  XT.  give  the  daily  fluctuations  in  weight  of  the 
animals  used  in  this  experiment. 

At  date  of  writing  four  animals  of  the  experiment  are  still  alive. 
They  are  in  such  good  condition  as  to  lead  us  to  believe  that  no  useful 
knowledge  would  be  gained  by  killing  them. 

In  the  foregoing  experiments  nineteen  animals  have  been  forced  to 
respire  air  grossly  polluted  with  the  volatile  products  of  decomposition 
for  varying  lengths  of  time,  from  ten  to  one  hundred  and  twenty-nine 
days.  Four  of  these  were  subjected  to  this  treatment  after  having 
been  kept,  and  carefully  observed,  under  normal  conditions  for  fifty- 
three  days.     Six  of  the  animals — five  guinea-pigs  and  one  rabbit — 
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were  inoculated  with  cultures  of  bacillus  typhi  ahdominalis  at  intervals 
during  the  period  that  they  were  inhaling  the  gases  arising  from 
putrid  matters. 

In  only  two  instances  in  this  series  of  experiments  did  Ave  detect 
constitutional  disturbances  (see  Experiments  III.  and  IV.)  or  patho- 
logical lesions  that  could  positively  be  attributed  to  the  conditions 
under  which  the  animals  had  been  living.  These  were,  in  the  main, 
acute,  and  resulted  in  the  death  of  the  animals  in  a  few  hours.  We 
were  not  able  to  determine  that  the  general  nutrition  of  animals  kept 
for  a  time  under  normal  conditions  and  then  subjected  to  the  gases  of 
decomposition  was  conspicuously  interfered  with,  nor  did  we  observe 
very  marked  improvement  in  animals,  as  indicated  by  increase  of 
weight,  that  were  removed  from  the  influence  of  the  gases  of  putre- 
faction and  placed  under  normal  conditions. 

We  did  not  observe  any  diminution  in  their  resistance  to  infection 
in  animals  into  which  cultures  of  the  typhoid  bacillus  were  introduced 
during  the  time  that  they  were  inhaling  the  volatile  products  of 
putrefaction. 

The  only  instances  in  our  experiments  in  which  definite  pathological 
lesions  have  been  found  were  in  the  animals  reported  in  the  paper 
presented  by  the  writer  at  the  Congress  of  American  Physicians  and 
Surgeons  in  1894.  These,  it  will  be  remembered,  consisted  of  a 
condition  of  chronic  interstitial  nephritis  in  one  animal  (pig  A),  which 
had  been  forced  to  respire  air  polluted  with  the  gaseous  products  of 
decomposition  for  sixteen  days,  during  which  time  it  received,  on  the 
fourteenth  and  sixteenth  days,  subcutaneous  inoculations  of  1  c.cm.  of 
a  suspension  of  h.  typhoid^  and  on  the  twenty-fourth  day,  eight  days 
after  having  been  removed  from  the  influence  of  the  gases  of  decom- 
position and  six  days  before  death,  it  received  1.5  c.cm  of  a  suspen- 
sion of  the  same  organism  into  its  peritoneal  cavity.  It  died  on  the 
thirtieth  day.  The  kidneys  presented  all  the  alterations  characteristic 
of  chronic  Bright's  disease  as  seen  in  human  beings.  (Details  of  the 
autopsy  are  given  in  the  paper  referred  to.)  The  other  animal 
(Rabbit  V.)  was  confined  in  the  same  chamber  and  subjected  to  the 
ame  respiratory  conditions.  It  lived  twenty-one  days,  during  which 
interval  fluid  cultures  or  suspensions  of  h.  typhoid  were  injected  into 
its  circulation  by  way  of  a  vein  in  the  ear,  1.5  c.cm  having  been  used 
for  each  injection.     This  animal  died  on  the  day  following  the  last 
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injection,  as  did  a  control  animal  similarly  inoculated,  but  not  sub- 
jected to  the  air  from  decomposing  matters.  At  autopsy  the  con- 
ditions found  in  the  kidneys  presented  none  of  the  characteristics  of 
a  chronic  lesion  ;  but,  on  the  contrary,  evidence  of  the  existence  of 
an  acute  process  was  everywhere  present.  This  was  characterized  by 
widespread  death  of  epithelium  throughout  the  cortex  and  complete 
occlusion  of  the  intertubular  capillaries  by  polynuclear  leucocytes. 
There  was  no  increase  of  interstitial  tissue.  (The  condition  is  de- 
scribed in  detail  in  the  paper  referred  to.) 

The  other  animals  mentioned  at  that  time — two  guinea-pigs,  pig  J 
and  pig  K — were  not  inoculated,  but  were  subjected  only  to  the  gases 
of  decomposition  for  a  period  of  twenty-seven  days.  At  the  end  of 
this  time  both  animals  were  suffocated  through  an  accident  with  the 
apparatus.  The  conditions  found,  and  described  in  full  at  the  time, 
consisted  mainly  of  accumulations  of  fibroblasts  about  the  glomeruli 
and  along  many  of  the  capillaries.  This  condition  was  not  associated 
with  degenerative  processes  of  any  kind.  It  was  at  the  time,  how- 
ever, thought  to  be  of  some  pathological  significance.  On  examining 
normal  animals  a  similar  condition  was  found,  and  the  opinion  was 
expressed  that  possibly  further  study  of  the  kidneys  of  animals  not 
under  treatment,  both  from  our  own  stock  at  the  laboratory  and  from 
outside  sources,  might  result  in  demonstrating  this  to  be  a  normal 
characteristic  of  the  kidney  structure  of  the  guinea-pig.  Such  exami- 
nations have  since  then  been  made,  and  in  a  number  of  animals  that 
have  never  been  subjected  to  any  form  of  experimentation,  as  Avell  as 
in  a  number  that  were  under  experiment  for  different  purposes,  similar 
accumulations  of  fibroblastic  elements  have  been  practically  constantly 
found.  The  condition  varies  in  different  animals,  sometimes  being 
quite  conspicuous,  at  other  times  being  less  noticeable.  The  con- 
dition is  not  accompanied  by  degenerative  changes  or  by  the  occur- 
rence of  newly  formed  connective-tissue.  It  is  fair  to  assume,  there- 
fore, that  the  conditions  found  in  pigs  J  and  K  did  not  result  from 
the  treatment  to  which  they  had  been  subjected. 

It  is  because  of  the  conspicuous  involvement  of  the  kidneys  in  two 
of  the  animals  mentioned  in  the  paper  to  which  this  contribution 
serves  as  an  appendix  that  special  stress  has  been  laid  upon  the 
examination  of  these  organs  in  the  experiments  here  reported,  but,  as 
stated,  in  only  a  single  instance  was  any  pathological  lesion  detected, 
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this  being  but  a  single,  minute  point  of  chronic  interstitial  change  that 
was  surrounded  by  normal  kidney.  There  was  no  alteration  in  the 
other  kidney  of  this  animal.     (See  Experiment  V.,  guinea-pig  1.) 

The  question  arises  as  to  the  cause  of  the  conditions  found  in  the 
animals  described  last  year.  Did  the  lesions  found  result  from  the 
treatment  they  had  received  ?  Concerning  rabbit  Y,  in  which  the 
acute  manifestations  Avere  detected,  there  can  be  but  little  doubt;  but 
the  chronic  lesions  found  in  pig  A,  which  died  in  thirty  days  after 
the  experiment  was  begun,  were  so  advanced  as  to  admit  of  some  doubt 
as  to  the  connection  between  them  and  the  circumstances  under  Avhich 
it  had  lived  for  a  month  prior  to  its  death ;  this,  together  with  the 
number  of  negative  results  obtained  in  subsequent  experiments  of  the 
same  character,  necessitates  a  certain  amount  of  reserve  in  the  expres- 
sion of  opinion.  It  has  occurred  to  me  that  possibly  guinea-pigs  may 
be  inclined  to  spontaneous  affections  of  the  kidneys,  but,  as  stated,  I 
have  failed  to  detect  any  evidence  of  such  conditions  in  a  number  of 
normal  animals,  both  young  and  old,  that  have  been  killed  for  the 
purpose  of  examination. 

That  it  it  possible  to  induce  pathological  lesions  in  the  kidneys  of 
these  and  other  animals  commonly  employed  for  experimental  purposes 
is  abundantly  demonstrated  by  the  experiments  of  Flexner,*^  who  pro- 
duced interstitial  lesions  in  the  kidneys,  spleen,  liver,  and  other 
internal  organs  by  the  introduction  into  animals  of  the  blood  serum 
of  animals  of  different  species,  and  also  through  the  use  of  certain 
vegetable  poisons.  Hughes  and  Carter'  have  produced  nephritis  in 
dogs  throuy;h  the  ino-estion  of  blood  of  ursemic  individuals.  And  the 
experiments  of  Pernice  and  Scagliosi^'^  have  shown  that  chronic,  as 
well  as  acute  alterations  in  these  organs,  may  be  induced  through  the 
injection  of  the  products  of  growth  of  certain  bacteria,  viz.,  b.  pyo- 
eyaneus,  h.  prodigiosus,  and  staph,  ijyogenes  aureus. 

In  the  course  of  experiments  of  my  own,  with  a  different  object  in 
view,  I  have  twice  detected  chronic  kidney  lesions  as  the  most  con- 
spicuous pathological  manifestation.  These  observations  were  made 
upon  two  of  four  guinea-pigs  that  Avere  frequently  inoculated  with 
gradually  increasing  doses  of  a  filtered  culture  of  6.  diphtherice  that 
had  become  contaminated  Avith  (presumably)  b.  subtilis  on  about  the 
sixteenth  day  of  development.  The  animals  gave  neither  local  nor 
constitutional  reactions  with  this  material,  even  when  doses  of  as  much 
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as  4  and  5  c.cm.  were  injected  subcutaneously,  though  the  toxine  pro- 
duced by  the  same  h.  diphtherice,  when  not  contaminated,  destroyed 
the  life  of  animals  of  the  same  weight  in  relatively  short  time,  with 
all  the  characteristics  that  accompany  such  inoculations.  The  remain- 
ing two  animals  presented  nothing  to  suggest  the  lesions  found  in 
their  companions. 

It  is  manifest  that  kidney  lesions  may  be  produced  by  the  injection 
-into  animals  of  the  products  of  growth  of  certain  bacteria,  but  this 
does  not  occur  with  any  degree  of  certainty  or  regularity.  It  seems, 
therefore,  probable  that  the  lesions  obtained  in  the  experiments  to 
which  reference  was  made  in  my  paper  last  year  did  result  from  the 
treatment  to  which  the  animals  were  subjected,  but  it  is  impossible  to 
decide  as  to  the  part  played  by  the  different  factors  in  the  treatment, 
I.  e.,  Were  the  lesions  the  result  of  the  inoculations  alone ;  were  they 
the  result  of  the  matters  inhaled  by  the  animals  while  breathing  air 
saturated  with  the  products  of  putrefaction,  or  were  they  the  result 
of  the  two  factors  combined  ? 

I  am  inclined  to  the  opinion  that  the  respiratory  conditions  under 
which  the  animals  had  been  kept  had  nothing  to  do  with  the  lesions 
produced,  and  that  the  lesions  were  simply  an  unusual  result  of  the 
activity  of  the  materials  used  for  inoculation,  viz.,  cultures  and  sus- 
pensions of  the  bacillus  typhosus. 

In  the  light  of  such  experiments  as  are  here  reported  there  is 
but  one  of  two  positions  to  take  with  regard  to  the  effects  of  the  vola- 
tile products  of  decomposition  upon  the  health  and  resistance  to  infec- 
tion of  individuals  who  respire  them,  viz.,  they  play  no  part  in  either 
producing  diseased  conditions  or  in  inducing  susceptibility  to  infection, 
or,  the  indications  obtained  by  such  laboratory  methods  of  experimenta- 
tion as  have  here  been  employed,  are  unreliable  and  not  susceptible 
of  general  application.  We  are  inclined  to  accept  the  former  alter- 
native. 

Certainly,  in  so  far  as  man  is  concerned,  the  conditions  under 
which  he  may  find  himself  never  reach  such  extremes  as  those  em- 
ployed in  these  experiments,  and  it  would  seem  hardly  possible  for 
man  to  exist  under  such  circumstances.  But  that  he  does  at  times 
live  and  perform  healthy  functions  under  environments  that  to  most 
of  us  would  prove  highly  offensive,  is  an  every-  day  observation  among 
workers  in  soap-factories,  glue-factories,  poudrette  establishments,  and 
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the  like,  where  the   air  breathed  constantly  reeks  with  the  gaseous 
emanations  from  putrefying  substances. 

In  so  far  as  the  sewer-gas  question  is  concerned,  it  is,  therefore, 
diflficult  to  conceive  that  the  gaseous  emanations  from  sewers  or  cess- 
pools can  play  a  part  in  the  induction  of  disease  when  so  highly  diluted 
as  they  are  in  the  air  ordinarily  respired  by  individuals  into  whose 
habitations  such  gases  may  be  leaking. 
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RENAL  AFFECTIONS  FOLLOWING  INFLUENZA. 


By  G.  BAUMGARTEN,  M.D. 

OP  ST.   LOUIS. 


From  a  number  of  observations  of  more  or  less  serious  affections 
of  the  kidneys  in  which  influenza  could  be  recognized  as  the  cause, 
either  with  certainty  or  with  great  probability,  the  question  of  the 
relation  of  influenza  to  renal  disease  as  cause  and  efiect  has  come  to  be 
of  great  interest  to  me.  The  origin  of  many  cases  of  nephritis,  both 
acute  and  chronic,  is  still  obscure  ;  we  speak  of  a  primary  or  idio- 
pathic acute  nephritis,  whether  a  distinct  chilling  of  the  cutaneous 
surface  has  actually  taken  place,  or  whether  the  patient  argues  that 
"he  must  have  taken  cold." 

The  field  of  this  idiopathic  acute  nephritis  is  continually  being 
narrowed  by  the  discovery  of  causative  agencies  not  hitherto  sus- 
pected, especially  among  the  infectious  diseases.  There  are  a  priori 
reasons  for  counting  influenza  as  one  of  these.  The  same  can  be 
said  of  chronic  nephritis,  so  many  cases  of  which  are  of  unknown 
origin.  Yet  the  older  Avorks  on  influenza,  as  well  as  on  nephritis, 
make  no  allusion  to  their  connection ;  even  the  later  text-books  on 
medicine  are  silent  on  the  subject  (Osier  alone  [1893]  says,  under 
complications  of  influenza:  "  and  nephritis  may  exist");  and  the  ex- 
tensive grippe  literature  of  the  last  five  years  contains  less  evidence 
of  a  grippal  nephritis  than  my  own  observations  in  private  practice 
have  shown  me  to  exist.^ 

On  the  other  hand,  the  power  of  influenza  for  evil,  even  after  its 

1  For  the  recent  literature  compare  :  Altliaus,  Influenza,  London,  1892,  p.  299  et  seq.— Also  : 
Biidde,  Ugeskrift  for  Laeger,  1890,  xxi.  p.  65;  ibid.,  xxv.  lS92.—Hochlin(j,  Med.  News,  1890, 
p.  io.—Barth,  Union  medicale,  1890,  p.  Ib'i  .—Leyden,  Berl.  klin.  Woehenschrift,  1890,  No.  10.— 
Mariani,  Revista  de  Med.  y  Cir.  pract.,  1890,  p.  29S.—Freisinger,  Gaz.  med.  de  Paris,  1889,  p.  257. 
—Drew,  Practitioner,  1891,  p.  410.— Nicholson,  Lancet,  June  13,  1891.— Tavache,  Delia  nepHrite 
grippale,  Paris,  1892,  In  which  are  a  number  of  further  literary  references.— Jnvm,  Amer. 
Practitioner  and  News,  1892,  p.  42.— Bock,  Deutsche  Med.-Ztg.,  1894,  p.  307. 

I  have  to  thank  Dr.  E.  C  Runge,  of  St.  Louis,  for  valuable  aid  in  my  search  for  current  liter- 
ature on  this  subject. 


46  BAUMGARTEN, 

proper  and  acute  manifestations  have  subsided,  merits  our  attention. 
It  appears  certain  that  it  is  greater  than  the  written  history  of  the 
epidemics  previous  to  the  invasion  of  1889  leads  us  to  believe.  Not 
to  mention  other  important  sequelae,  I  have  become  convinced  that 
damage  to  the  kidney  is  a  frequent  and  sometimes  serious  result  of 
grippe. 

The  form  which  this  damage  is  capable  of  taking  seems  manifold. 
Apart  from  transient  albuminuria,  I  have  certainly  found  in  its  train 
acute  degeneration  of  the  kidney,  acute  inflammation,  both  varieties 
of  the  chronic  diffuse  nephritis,  and  finally  cases  of  persistent  albu- 
minuria in  which  I  cannot  venture  a  hypothesis  as  to  their  anatomical 
lesions. 

Case  I. — Mrs.  M.,  aged  about  forty  j^ears,  on  December  3,  1890  suffered  an 
attack  of  influenza  of  moderate  severity,  her  two  children  having  just  recov- 
ered from  the  same  disease.  The  case  was  well  characterized  by  the  catarrhal 
symptoms— coryza,  conjunctivitis,  bronchial  and  pharyngeal  catarrh — by  fever, 
and  by  various  neuralgic  and  myalgic  symptoms,  and  lasted  two  weeks.  De- 
bility continued,  and  patient  was  unfitted  for  ordinary  housework.  In  the  last 
days  of  December,  the  sense  of  illness  was  renewed,  the  appetite  lost  without 
apparent  cause,  and  later  palpitation,  dull  headache,  and  oedema  of  the  ankles 
were  complained  of.  On  January  2,  1891,  the  urine  contained  a  little  albumin 
and  a  few  casts.  A  slight  fever  set  in,  of  only  a  few  days'  duration  ;  prgecor- 
dial  anxiety,  palpitation,  anasarca  increased ;  oedema  of  the  hands  and  face  in 
varying  intensity.  The  dropsical  symptoms  continued  in  moderate  degree 
through  January,  and  these  gradually  disappeared.  By  January  8th,  the 
urine  became  bloody,  and  it  contained  blood  in  variable  amounts  until  January 
29th.  Casts  of  many  kinds  were  found  until  February  10th ;  and  until  the 
beginning  of  May  the  urine  was  not  quite  free  from  albumin.  Otherwise  con- 
valescence was  complete,  and  albuminuria  has  never  been  detected  again,  from 
the  end  of  May,  1891,  till  now,  nor  any  other  disturbance  of  health. 

Urine :  January  2d.  Albumin,  about  one-tenth  per  cent. ;  many  leucocytes. 
After  prolonged  search  only  three  hyaline  casts  were  seen,  one  of  them  enclos- 
ing leucocytes. 

4^/i..  Sp.  gr.  1012  ;  albumin  one-tenth  per  cent. 

^tli.  Sp.  gr.  1024 ;  pink  color ;  albumin  1  per  cent.;  many  white  and  red 
corpuscles  ;  many  hyaline  casts,  with  leucocytes  enclosed. 

lOth.  Sp.gr.  1022;  bloody;  albumin  two-thirds  per  cent ;  many  red  corpus- 
cles, hyaline  and  large  granular  casts  ;  some  renal  epithelium. 

Vlth.  Sp.  gr.  1017  ;  less  bloody  ;  albumin  one-fifth  per  cent. ;  many  casts, 
numerous  epithelial  casts  among  them. 

\Uh.  Sp.  gr.  1024  ;  no  longer  reddened  by  blood,  but  the  sediment  is  rose- 
colored  ;  albumin  diminished  ;  only  one  granular  cast  found. 
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19th.  Sp.gr.  1018;  albumin  about  one-tenth  percent.;  few  red  corpuscles, 
many  leucocytes,  a  few  hyaline  casts,  and  debris  of  granular  casts. 

22d.  Little  blood  ;  less  albumin  ;  a  few  casts. 

23c?.  More  blood  ;  albumin  and  casts  the  same. 

25th.  Less  blood  ;  less  albumin. 

27th.  Still  a  small  amount  of  blood  ;  very  little  albumin  ;  a  few  casts  and 
ddbi'is. 

29th.  Little  blood  ;  little  albumin. 

February  lOth.  No  blood  ;  a  trace  of  albumin  ;  a  few  casts  and  debris. 

16th.  No  blood  ;  a  trace  of  albumin  ;  no  casts. 

March.  Trace  of  albumin  ;  otherwise  normal. 

April.  Trace  of  albumin. 

Ji«?/ (first  half ).  The  same. 

(Latter  half.)  No  albumin. 

Case  IL — William  S.,  aged  forty-four  years,  a  workingman,  was  sent  to  me 
from  the  country  on  January  9,  1892,  afflicted  with  dropsy. 

Two  months  previously  he  had  suffered  an  attack  of  influenza,  with  cough, 
which  continued  far  into  December,  1891  ;  he  did  not  recover  his  strength. 
On  December  14th  he  presented  himself  to  his  physician  with  general  malaise, 
loss  of  appetite,  cough,  dull  pain  in  the  right  side,  headache,  and  a  slight 
icterus.  About  the  end  of  December  oedema  of  the  legs  appeared  ;  the  urine 
was  found  dark  and  heavy,  1029-38,  contained  much  albumin  and  numerous 
granular  casts.  He  had  vomited  several  times.  Such  was  the  physician's 
report. 

January  9,  1892.  The  liver  is  somewhat  enlarged  ;  area  of  cardiac  dulness 
extended  a  little  both  right  and  left.  Considerable  anasarca  of  both  legs. 
The  icterus  has  almost  disappeared  ;  urine  contains  very  much  albumin,  about 
5  per  cent.,  some  granular  casts,  and  a  few  modified  epithelial  casts ;  some 
fatty  epithelium  ;  traces  of  bile  pigment. 

The  patient  returned  to  his  home  and  died,  March  8th,  of  hydropericar- 
dium,  without  having  experienced  any  improvement  in  the  meantime. 

It  remains  to  state  that  thei'e  was  nothing  to  be  found  in  the  previous  his- 
tory of  this  patient  that  could  explain  the  nephritis,  and  that  he  had  been  well 
for  years  until  the  attack  of  influenza. 

Case  III. — Mrs.  OB.,  aged  about  twenty-eight  years,  had  a  severe  attack 
of  influenza  in  the  winter  of  1889-1890,  and  again  in  the  winter  following.  After 
the  second  attack  she  never  recovered  her  health.  In  January,  1892,  when  her 
physician  gave  her  into  my  care,  I  found  her  suffering  from  advanced  Bright's 
disease,  with  extensive  general  dropsy  and  beginning  uraemia.  The  urine  was 
uniformly  that  of  the  later  stages  of  Bright's  disease.  She  died,  March,  1892, 
in  urfBmic  convulsions. 

I  could  not  obtain  absolute  certainty  as  to  the  origin  of  the  renal  affection, 
but  it  dated  from  the  second  attack  of  grippe  about  fifteen  months  before  the 
death  of  the  patient. 

Case  IV. — Mr.  J.  G.  W.,  aged  sixty-six  years,  was  taken  with  influenza  on 
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March  31,  1892;  slight  catarrh  of  the  throat  and  respiratory  mucous  mem- 
branes, pains  in  the  extremities,  and  fever.  On  April  3d  the  fever  suddenly 
increased,  and  patient  complained  of  severe  pains  in  the  abdomen,  which  on 
examination  proved  to  be  muscular  pains ;  he  now  had  complete  anorexia, 
confined  bowels,  great  thirst,  nausea,  and  repeated  vomiting.  The  fever  lasted 
several  daj^s.  On  April  6th  the  high-colored  urine,  of  sp.  gr.  1022,  contained, 
besides  a  sediment  of  urates,  1  per  cent,  of  albumin  and  many  short  granular 
casts,  light  and  dark,  small  and  large.  For  several  days  the  urine  presented 
the  same  character. 

I2th.  Sp.  gr.  1014 ;  only  a  trace  of  albumin ;  short  fragments  of  granular 
casts. 

15th.  Sp.  gr.  1020  ;  small  trace  of  albumin  ;  no  casts  found. 

17th.  Sp.  gr.  1024  ;  no  albumin  ;  no  casts,;  crystals  of  uric  acid. 

22d.  Sp.  gr.  1012 ;  no  albumin  ;  no  casts. 

29th.  Urine  noted  normal. 

The  appetite  had  returned  meanwhile,  but  the  patient  was  compelled  to  be 
minutely  careful  in  his  diet,  and  remained  feeble,  although  able  to  return  to 
his  professional  duties. 

On  May  9th  he  was  again  taken  severely  ill,  and  passed  a  copious  pale 
urine  (estimated  at  11  gallon  in  twenty-four  hours),  which  he  attributed  to  a 
meal  of  asparagus.  Severe  pain  in  the  abdomen,  a  sleepless  night,  a  mild 
delirium,  no  fever.  During  the  night  uncontrollable  vomiting  of  a  copious 
thin  mucus  of  urinous  odor. 

10^/i,  A.  M.  Sp.  gr.  1010;  yellow,  clear ;  albumin  1  percent.;  hyaline  and 
pale  granular  casts ;  some  fragments  of  dark  granular  casts,  and  many  leuco- 
cytes. At  noon,  patient  had  two  uraemic  convulsions,  with  temporary  total 
blindness,  within  one  hour.  He  refuses  all  food  ;  drinks  but  little,  in  spite  of 
consuming  thirst,  from  fear  of  the  continual  vomiting  ;  and  is  covered  with 
perspiration  of  urinous  odor. 

11th.  Sp.gr.  1018;  albumin  J  per  cent.;  many  dark  granular  casts  and 
much  debris. 

12th.  Sp.  gr.  1014  (notwithstanding  very  Umited  ingestion  of  fluids,  for  the 
above  reason  ;  for  the  vomiting  still  returns  at  long  intervals)  ;  albumin  in 
small  amount ;  dark  casts. 

14th.  Amount  of  urine  increasing  ;  sp.  gr.  1012  ;  distinct  trace  of  albumin  ; 
few  casts.  Vomiting  has  now  ceased  ;  patient  drinks  freely  of  buttermilk. 
From  this  day  rapid  improvement  in  health,  though  not  in  strength. 

15th.  Sp.  gr.  1012 ;  a  trace  of  albumin  ;  no  casts  found. 

nth.  Sp.  gr.  1012  ;  a  trace  of  albumin  ;  few  casts. 

20th.  Sp.  gr.  1013;  same. 

24:th.  Sp.  gr.  1011  ;  a  small  trace  of  albumin  ;  no  casts. 

26th.  Sp.  gr.  1013  ;  no  albumin  ;  no  casts. 

Throughout  June  the  urine  presents  the  same  characters,  is  abundant  and 
pale,  undoubtedly  by  reason  of  the  large  quantities  of  buttermilk,  effervescent 
waters,  etc.,  consumed.  The  pulse  is  not  tense  ;  the  heart  presents  no  symp- 
toms.    In  later  months  the  urine  also  regained  its  normal  specific  gravity. 
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January  25,  1894.  Patient  had  an  attack  of  gall-stone  colic,  followed  by 
icterus,  and  for  several  days  the  deeply  icteric  urine  contained  traces  of  albu- 
min. With  this  exception  the  patient  has  now  been  perfectly  well  for  three 
years  after  his  nephritis,  a  fact  which  I  have  had  the  opportunity  of  verifying 
by  frequent  observations,  and  which  has  convinced  me  that  the  idea  once 
suggested  of  his  case  being  an  acute  exacerbation  of  a  chronic  interstitial 
nephritis  cannot  be  entertained.  I  have,  moreover,  personal  knowledge  of  his 
good  health  for  many  years  before  his  attack  of  influenza. 

Case  V. — Miss  P.  W.,  aged  eighteen  years,  whom  I  saw  in  consultation  in 
April,  1894,  is  said  to  have  had  a  mild  scarlet  fever  (?)  without  eruption  when 
thirteen  years  old.  From  that  time  she  enjoyed  uninterrupted  good  health 
until  the  winter  of  1892-1893,  when  she  suffered  a  lather  severe  attack  of 
grippe,  and  did  not  recover  full  health.  For  the  past  ten  months  she  has  had 
an  eczema  of  the  face  and  hands,  which  later  became  general.  When  I  saw  her 
she  presented  anfemia,  palpitation,  dyspnoea,  dyspepsia,  sleeplessness,  a  high 
degree  of  anasarca,  and  some  ascites ;  a  dry  eczema  of  the  face,  hands,  and 
some  other  parts  of  the  cutaneous  surface.  The  urine,  of  sp.  gr.  1015,  acid, 
rather  dark  yellow  and  turbid,  contained  more  than  1  per  cent,  of  albumin, 
many  leucocytes,  and  some  red  corpuscles  ;  many  hyaline  and  some  pale  granular 
casts,  a  few  broad  dark  granular  and  a  few  epithelial  casts,  some  epithelium  in 
fatty  degeneration. 

She  came  under  my  personal  care  October  15,  1894,  when  she  had  some 
ascites,  diminishmg,  and  a  little  oedema  of  the  ankles  ;  the  face  was  some- 
what puffy,  there  was  but  little  eczema,  considerable  ansemia,  some  enlarge- 
ment of  the  heart,  pulse  not  hard.  But  she  was  cheerful,  had  a  moderate 
though  capricious  appetite,  and  was  inclined  to  walk  out  of  doors.  At  this 
time  the  urine  was  abundant  (1800  c.cm.),  sp.  gr.  1014,  pale,  and  contained 
2  per  cent,  albumin,  much  epithelium,  many  leucocytes  and  some  red  corpus- 
cles, and  a  few  granular  casts  ;  one  unmodified  epithelial  cast  was  encountered. 

October  2]st.  Urine  abundant  ;  sp.  gr.  1015  ;  albumin  2  per  cent. 

29th.  Abundant ;  sp.  gr.  1012  ;  albumin  2  per  cent. ;  a  few  hyaline  casts  ; 
dropsy  increasing. 

November  I5th.  After  taking  strontium  lactate  for  a  few  weeks,  urine  IlOO 
c.cm  ;  sp.  gr.  1010  ;  albumin  less  than  0.1  per  cent. 

She  now  passed  some  six  weeks  at  Excelsior  Springs,  Mo.,  improving  in 
health  and  spirits.  Some  time  afier  her  return  to  the  city  she  was  taken,  Janu- 
ary 27,  1895,  with  uraemic  symptoms  and  died  in  ura^mic  coma  January  31st. 

Case  VI. — E.  C.  T.,  aged  thirty-nine  j'ears,  attorney,  had  passed  through  a 
moderately  severe  attack  of  influenza  in  the  winter  of  1891-1892,  and  remained 
debilitated  for  sometime  after ;  the  loss  in  body-weight  and  capacity  for  work 
he  ascribed  to  fatiguing  labor  in  his  profession.  In  May,  1892,  albumin  was 
detected  in  the  urine,  and  has  not  permanently  disappeared  since.  The 
amount  of  albumin  was  not  considerable,  varying  from  one-fourth  per  cent,  to 
a  mere  trace,  with  short  periods  of  complete  absence  (e.f/.,  in  October,  1892  ;  in 
October,  1894,  however,  it  rose  to  one-half  per  cent.).  Casts  were  frequently 
found,  hyaline  and  pale  granular,  but  not  always.     The  specific  gravity  ranged 
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from  1012  to  1026.     The  last  observation,  in  October,  1894,  was  sp.  gr.  1022; 
albumin  one-tenth  per  cent.;  a  few  hyaline  and  granular  casts. 

Under  strict  regimen  and  diet  the  general  health  has  not  only  improved, 
but  been  preserved  until  now. 

The  anamnestic  data  in  the  case  point  to  no  causes  (unless  possibly  mental 
overexertion)  which  could  explain  the  albuminuria,  except  the  grippe  seizure 
with  which  the  damage  to  health  first  began.  What  the  condition  of  this 
kidney  really  is  I  am  unable  to  decide  ;  it  cannot  be  strictly  disproved  that  it 
is  a  contracting  kidney,  but  the  fact  that  since  its  known  beginning  three  years 
ago,  no  other  symptoms  of  interstitial  nephritis  have  set  in — no  polyuria, 
hard  pulse,  cardiac  hypertrophy,  dyspnoea,  dyspepsia — seems  to  tell  against 
such  a  diagnosis.  I  can  only  regard  it,  in  accordance  with  the  suggestion  of 
Ziemssen,  as  a  partial  lesion  of  the  kidney. 

Case  VII. — Miss  P.  B.,  aged  nineteen  years,  had  scarlet  fever  in  childhood, 
with  left  otitis  media,  which  healed  and  remained  well  for  ten  years  ;  five  years 
ago  she  had  a  mild  diphtheria.  In  August,  1894,  during  an  attack  of  influ- 
enza, the  left  ear  again  inflamed  and  discharged.  She  began  to  lose  health  in 
October,  1894,  after  returning  from  her  country  home  to  a  young  ladies'  school 
in  convent ;  she  has  complained  ever  since  of  weakness  and  frequent  severe 
"  sick  "  headaches,  with  vomiting,  except  during  the  Christmas  vacation,  which 
she  passed  at  home. 

Lately,  in  March,  1895,  a  disturbance  of  vision,  beginning  with  attacks  of 
double  vision,  led  to  an  ophthalmo.scopic  examination  and  the  discovery  of 
albuminuric  retinitis. 

When  she  was  presented  to  me,  March  21,  189.5,  she  had  been  fueling  worse 
for  some  days,  with  more  frequent  and  continuous  headaches  and  loss  of  appe- 
tite. I  found  her  anaemic,  with  a  temperature  of  102°,  general  aches  and 
pains,  coryza,  and  cough  ;  she  had  a  second  attack  of  influenza,  at  that  season 
prevailing.  The  urine,  of  sp.  gr.  102.5,  contained  two-thirds  per  cent,  of 
albumin  and  hyaline  casts.     She  was  ordered  to  stay  in  bed. 

March  21  th.  No  fever  ;  urine  sp.  gr.  1012  ;  albumin  one-tenth  per  cent. 

29i^.  No  fever;  urine  sp.  gr.  1012;  albumin  one-fifth  per  cent. 

April  Ath.  She  had  recovered  from  the  influenza,  which  ran  a  typical 
medium  course  with  a  mild  bronchitis-  She  is  regaining  strength,  feels  well 
and  has  a  fair  appetite.  Urine  clear,  rather  pale  ;  sp.  gr.  1010  ;  albumin  one- 
tenth  per  cent.;  casts  few,  hyaline,  with  a  few  short  fragments  of  epithelial 
casts,  more  or  less  modified,  and  a  few  renal  epithelia.  The  pulse  is  frequent 
(90),  hard,  tense,  as  corroborated  by  the  sphygmograph  ;  the  second  aortic 
sound  is  accentuated. 

13th.  Sp.  gr.  1009  ;  albumin  0.1  per  cent.;  scant  sediment,  of  same  character 
as  above. 

At  this  time  she  returned  to  her  home,  and  is  reported  doing  well,  still  gain- 
ing appetite  and  strength,  and  capable  of  taking  outdoor  exercise. 

Case  VIII. — Mrs.  H.,  aged  forty-three  years,  on  December  12,  1894,  was 
taken  with  a  sudden  "cold,"  with  fever,  general  aches,  coryza,  itching  of  the 
eyelids,  dry  cough  ;  she  was  better  the  next  day,  free  from  fever. 
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]  bth.  Return  of  the  fever,  with  severe  aches  in  the  sacrum  and  hips,  pain 
in  the  throat  shooting  toward  the  left  ear,  dull  headaches,  some  cough. 

\ltli.  Aches  were  general,  but  less  severe  ;  throat  relieved,  cough  increased, 
sibilant  rales  over  the  chest,  anorexia,  temperature  102°,  insomnia. 

18^^.  Temperature  100.6°;  bronchitis  fully  developed,  scant  expectoration, 
harassing  dry  cough;  pain  behind  sternum. 

22d.  Expectoration  free,  mucous,  breathing  easy,  respiratory  movements  and 
cough  painless  ;  temperature  99°,  but  pulse  114  ;  patient  complaining  of  pal- 
pitation and  headache. 

2^th.  Better  in  all  respects;  cough  much  diminished  and  loose ;  temper- 
ature 98.2°;  pulse  112,  tense  and  full;  no  complaints,  except  weakness  and 
disturbed  sleep.  Urine  scant,  dark,  turbid,  contains  much  albumin,  hyaline 
and  granular  casts,  white  and  red  blood-cells. 

27^A-31s^.  Urine  sp.  gr.  1022-28;  albumin  1-2  per  cent.;  on  December  31st 
tinged  with  blood. 

Jarmary  3,  1895.  Urine  very  bloody  ;  otherwise  the  same  ;  oedema  of  eye- 
lids and  ankles. 

^th.  Urine  smoky  in  color  ;  sp.  gr.  1026  ;  albumin  i  per  cent.;  sediment  less 
in  amount,  brown-red  ;  many  dark  granular  casts  and  much  debris  ;  numerous 
red  blood-cells.  CEdema  of  right  leg  up  to  knee,  left  ankle,  back  of  left  hand. 
Palpitation.  No  demonstrable  enlargement  of  heart,  but  aortic  second  sound 
very  loud  ;  pulse  tense,  100.     Cough  has  ceased. 

16^/t.  After  free  purgation  oedema  has  entirely  disappeared.  Urine  turbid, 
but  not  bloody  in  color  ;  sp.  gr.  1024  ;  albumin  h  per  cent.;  casts  and  blood- 
cells;  pulse  102. 

2bth.  Much  better;  patient  is  able  to  leave  her  bed.  Pulse  88,  less  tense, 
small.  No  palpitation.  Urine  1200  ccm;  sp.  gr.  1021,  clear ;  albumin,  dis- 
tinct trace  ;  pale  and  dark  granular  casts  ;  no  blood.     No  oedema. 

After  Fehruari/  od  no  casts  were  seen,  and  by  the  15<A  albumin  had  dis- 
appeared from  the  ui-ine. 

Case  IX. — H.  A.  A.,  physician,  aged  27  years,  a  large  and  muscular  man 
in  the  best  of  health,  was  awakened  without  clearly  assignable  cause  by  a 
chill  at  2  A.M.  of  3fay  14,  1895.  When  his  physicians,  Drs.  Blank  and 
Nietert,  saw  him  soon  after,  he  showed  a  temperature  of  105°  and  suffered 
severe  pain  in  the  lower  chest,  in  back  and  limbs,  headache  ;  during  the  day 
vomiting,  retching,  and  cough.  The  urine  was  clear,  normal  in  color,  and  con- 
tained no  albumin.     A  pneumonia  was  suspected. 

15^A.  Temperature  variable,  up  to  104.8°;  "everything  aches;"  cough, 
nausea,  retching  ;  keeps  nothing  on  his  stomach  ;  no  sleep.  I  saw  the  patient 
at  5  P.M.  No  physical  signs  of  pneumonia  were  detected.  Itching  of  eye- 
lids— conjunctiva  injected  ;  constipation.     Diagnosis  :  influenza. 

16^^.  Temperature  ranges  from  101°  to  104°.  All  symptoms  continue. 
Occasional  delirium,  but  usually  clear  sensorium. 

17^^.  Temperature  102.8°  to  105.5°;  no  physicnl  evidence  of  pneumonia ; 
general  symptoms  continue;  "feels  miserable."  Thus  far  urine  has  been 
normal,  but  diminished  in  amount. 
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18//i.  General  condition  the  same  ;  pain  in  the  back  severe.  At  4  p.m.  an 
issue  of  about  200  c.cm.  of  bloody  urine,  showing  nearl}'  i  per  cent,  albumin, 
numerous  blood-casts,  and  granular  masses  of  disintegrated  blood-cells  ;  sp.  gr. 
1018 ;  pulse  122,  small,  soft ;  skin  hot  and  dr}' ;  temperature  102.2°  to  104.8°. 

19th.  Tongue  drj',  brownish  ;  urine  scant,  bloody  ;  sp.  gr.  1015  ;  albumin 
lessened;  large  dark  and  pale  granular  casts  ;  one  epithelial  cast  was  seen  by 
Dr.  Nietert;  temperature  101°  to  103.8°. 

20th.  Insomnia  continues.  Early  in  the  morning  hiccough  set  in,  severe  and 
uncontrollable.  After  much  effort  constipation  is  relieved  by  a  single  large 
evacuation.  Pulse  large,  moderately  firm.  Morning  temperature  103  2°  : 
evening  99°.  During  the  last  twenty-four  hours  only  50  ccm.  of  urine,  shghtly 
bloodj^ ;  pains  and  aches  much  diminished. 

2lst.  Temperature  97.6°  to  98.5° ;  pulse  88 ;  about  300  c.cm.  of  urine  : 
sp.  gr.  1015  ;  albumin  about  J  per  cent.  The  brown  sediment  shows  granular 
debris  of  blood,  numerous  blood-casts,  modified  (dark  brown,  granular),  and  a 
few  epithelial  casts.  General  condition  improved,  although  patient  is  still 
sleepless,  and  vomits  and  hiccoughs  occasionally, 

22d.  Temperature  97.8°  to  98.2°;  urine  in  twenty-four  hours  1500  c.cm. ; 
sp.  gr.  1012,  containing  24  grammes  of  urea,  less  than  0.1  per  cent,  albumin, 
no  blood,  and  very  few  casts.  Patient  has  slept  well  and  much,  perspires 
freely,  and  is  relieved  of  all  pain,  but  feels  prostrated. 

23f7,  2ith.  Temperature  slightly  subnormal ;  daily  amounts  of  urine  1500 
and  about  1700  ccm. 

On  the  25th  there  was  a  rise  of  temperature  to  101°  for  a  short  time.  The 
heart's  action  is  rather  vigorous,  the  palse  of  medium  volume  and  rather  tense, 
the  urine  still  slightly  albuminous  :  its  daily  quantitj'  has  risen  to  2000  com. 
Patient  is  feeble,  but  comfortable.  During  the  period  of  fever  he  complained 
of  oppression  in  the  upper  part  of  the  chest. 

The  case  presents  a  high  and  not  typical  fever-curve  of  sudden  rise,  and 
after  six  and  a  half  days  a  sudden  fall ;  and  the  picture  of  an  evidently  infec- 
tious disease  with  symptoms  of  influenza ;  the  critical  fall  was  not  brought 
about  by  medication,  and  was  complete.  On  the  fifth  day  of  the  disease,  the 
urine,  hitherto  normal,  became  scant,  bloody,  and  highly  albuminous  ;  an  acute 
hemorrhagic  nephritis  had  been  added  to  the  influenza  as  a  complication  or 
consequence.  The  unusually  high  fever  and  severe  malaise  were  not  symptoms 
of  the  nephritis,  but  existed  many  days  before  the  urine  showed  any  involve- 
ment of  the  kidneys.  The  acute  influenza  ceased  on  the  seventh  day  ;  its 
consequence  or  complication,  the  nephritis,  continues,  as.suming  a  favorable 
course  with  the  cessation  of  the  original  fever,  and  offering  prospects  of  com- 
plete recovery." 

One  of  these  cases  (IV.)  began  very  acuteh^,  during  the  acme  of 
the  influenza,  with  rise  of  fever,  gastric  disturbance,  and  pronounced 

1  [June  19,  1895. — The  patient  has  nearly  recovered,  though  a  trace  of  albumin  is  still  found 
in  the  urine.— G.  B.J 
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renal  symptoms,  and  in  five  weeks,  after  an  apparent  convalescence, 
made  an  equally  sudden  relapse,  with  ursemic  convulsions  and  amau- 
rosis, ending,  however,  in  perfect  recovery,  the  albumin  disappearing 
from  the  urine  in  two  weeks  from  the  beginning  of  the  second  attack. 

Three  cases  presented  the  usual  picture  of  acute  hemorrhagic 
nephritis  (I.,  VIII.,  IX.) ;  the  last  of  these  began  very  suddenly  on 
the  fifth  day  of  the  original  disease  and  is  likely  to  terminate  favorably  ; 
the  other  two  developed  more  gradually,  but  yet  during  the  actual 
attack  of  influenza,  and  ended  in  recovery  in  from  two  to  three  months. 

Another  case  (II.),  of  probably  acute  beginning,  terminated  fatally, 
with  dropsy,  four  months  after  health  had  first  been  interrupted  by 
the  influenza. 

Case  V.  developed  more  slowly  a  subacute  or  chronic  parenchyma- 
tous nephritis,  with  dropsy,  and  terminated  fatally  with  urgemia  in 
about  two  years. 

Case  VII.,  probably  a  chronic  interstitial  nephritis,  which  took  its 
rise  in  an  attack  of  influenza  nine  months  ago,  is  still  living.  A 
similar  case  (III.)  died  in  ursemic  convulsions  in  little  more  than  a 
year. 

Case  A^I.  is  one  of  persistent  albuminuria,  in  which  the  general 
health  is  but  little  disturbed  ;  it  can  be  traced  with  tolerable  certainty 
to  a  grippe  origin.  A  similar  case  of  graver  character  and  more 
serious  consequences,  which  occurred  in  1893,  has  been  excluded  from 
this  report,  because  it  was  complicated  by  a  previous  syphilitic  infec- 
tion that  obscured  the  clinical  picture  and  detracts  from  its  value  for 
present  purposes. 

These  experiences  leave  no  doubt  with  me  that  influenza  is  apt  to 
set  up  degenerative  and  inflammatory  processes  in  the  kidneys.  An 
epidemic  of  influenza  thus  becomes  harmful  in  one  way — besides 
others — which  is  not  at  once  apparent,  because  the  damage  to  the 
kidney  may  not  become  manifest  until  the  patient  is  thought  of  as 
recovered  from  the  original  disease  and  the  epidemic  is  forgotten. 

The  impression  thus  pi-oduced  seems  to  be  confirmed  by  the  experi- 
ence of  life-insurance  examiners.  To  quote  only  the  statistics  of  my 
own  life-insurance  practice :  In  the  five  grippe  years,  1890-1894,  in- 
clusive, in  St.  Louis,  I  made  1222  examinations  of  ostensibly  healthy 
persons,  of  whom  107  were  not  recommended  for  insurance,  41  of 
these  for  albuminuria.     In  the  four  and  a  half  years  immediately  pre- 
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ceding  that  period,  July,  1885,  to  December,  1889,  both  inclusive,  of 
1029  persons  examined,  47  were  not  recommended,  8  by  reason  of 
albuminuria. 


Persons  ex- 
amined. 

Not  recom- 
mended. 

Albumin- 
uria. 

Number  of 
albuminurics 
in  100  persons 

examined. 

Number  of 

albuminurics 

in  100  persons 

rejected. 

July,  1885,  to  December,  1889  J 
no  grippe .        .        .        .  i 

1890  to  1894,  grippe  prevailing 

1029 
1222 

47 
107 

8 
41 

0.77 
■AM 

17 
3S.3 

It  is  not  probable  that  these  figures  are  the  result  of  accident  or 
coincidence  merely  ;  and  it  seems  safe  to  assert  that  the  late  epi- 
demics of  influenza  have  left  behind  them,  in  these  renal  sequelae,  as 
well  as  others  to  which  more  attention  has  been  given,  a  more  lasting 
detriment .  to  the  health  of  the  community  than  was  apparent  while 
the  epidemics  prevailed. 


DISCUSSION. 

Dr.  Jacobi  :  I  wish  to  testify  to  the  frequency  of  the  occurrence  of  renal 
trouble  after  influenza  ;  I  know  that  I  find  it  very  frequently.  The  diagnosis 
is  greatly  facilitated  nowadays  by  the  use  of  the  centrifugal  machine.  I  know 
that  a  great  many  cases  that  I  have  examined  by  the  aid  of  this  machine 
would  not  have  revealed  the  difficulty  had  I  not  used  it.  It  has  appeared  to 
me  that  the  form  of  nephritis  that  we  see  after  influenza  is  the  same  that  we 
find  in  diphtheria  and  in  typhoid  fever,  and,  therefore,  I  believe  that  it  must 
be  due  to  the  same  cause,  to  toxins  of  the  diff"erent  germs.  The  microscopi- 
cal appearances  of  such  a  urine  are  about  as  follows :  Specific  gravity,  say 
from  1014  to  1022,  or  even  1026,  not  alwaj's  of  small  amount  when  the  case  is 
recent,  a  very  small  amount  of  blood,  hyaline  casts,  hyaline  casts  studded  with 
granular  matter,  or  with  small  epithelium  and  granular  casts  of  the  thin,  fine 
variety.  These  characteristics  I  have  found,  not  only  after  influenza,  but  also 
in  typhoid  and  in  diphtheria.  The3'  are  contrary  to  what  we  find  after  scarla- 
tina, which  has  its  own  peculiar  form  of  desquamative  nephritis.  The  large 
majority  of  these  cases  get  well,  and  get  well  speedil}^  that  is,  within  two  or 
three  weeks,  but  sometimes  take  two  or  three  months.  I  have  also  seen  quite 
a  number  of  cases  that  became  chronic. 


Dr.  Tyson  :  I  am  justified,  perhaps,  in  saying  a  few  words  in  confirmation 
of  the  statements  of  Dr.  Baumgarten,  to  the  subject  of  which  I  made  more 
than  a  passing  allusion  in  a  lecture  recently  published.     INIy  observations  were 
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of  a  somewhat  different  character,  occurring  as  they  did  in  the  instances  of 
persons  who  saw  me  in  office  visits  and  reported  themselves  entirely  well  and 
free  from  evidences  of  renal  trouble  until  after  an  attack  of  la  grippe,  when 
the  symptoms  of  renal  disease  were  noticed  for  the  first  time  by  the  attending 
physician,  and  in  the  course  of  time  the  patients  came  under  my  notice.  I 
have  taken  no  trouble  to  collect  such  cases,  but  it  seems  to  me  there  would  be 
not  a  few.  Then,  there  is  a  second  class  of  such  cases,  in  point,  consisting  of 
those  who  had  so-called  functional  albuminuria  previous  to  an  attack  of  la 
grippe.  In  a  certain  number  of  the  cases  the  patients  returned  to  me  after 
having  had  la  grippe  with  a  very  much  more  serious  state  of  aifairs,  with 
increased  albuminuria,  an  increased  number  of  tube-casts,  and  an  altogether 
aggravated  condition.  Of  these  two  conditions,  the  occurrence  of  primary 
nephritis  from  la  grippe  and  an  aggravation  of  a  previous  albuminuria,  I  can 
speak  from  experience. 

I  agree  also  with  Dr.  Jacobi  as  to  the  nature  of  the  nephritis  ;  it  is  evidently 
toxic,  and  analogous  to  the  nephritis  which  is  caused  by  other  infectious  dis- 
eases, notably  diphtheria  and  typhoid  fever. 

Dr.  F.  C  Shattuck  :  I  am  sorry  that  Dr.  Charles  Folsom,  of  Boston,  is 
not  here,  because  this  is  a  subject  in  which  he  is  interested.  Last  winter  I 
saw  a  number  of  times  with  him  a  young  lady,  previously  neurasthenic,  but 
much  better  than  she  had  been,  who  was  stricken  with  la  grippe,  followed  by 
broncho-pneumonia  ;  the  next  thing  was  an  acute  nephritis  with  very  scanty 
urine  containing  an  enormous  amount  of  albumin.  She  became  uraemic,  and 
the  greatest  anxiety  was  felt  about  her.  But  finally  the  urine  increased  in 
quantity  and  she  was  doing  pretty  well.  Next  she  had  a  general  neuritis,  and 
then  came  sudden  death,  apparently  from  pneumogastric  implication.  In  con- 
nection with  this  case,  Dr.  Folsom  alluded  to  similar  cases,  so  far  as  post- 
influenzal nephritis  is  concerned,  which  he  had  seen  in  the  Boston  City  Hospital, 
and  in  which  autopsies  had  been  obtained,  the  character  of  the  kidney  being 
generally  the  large,  red,  swollen  kidney.  It  so  happens  that  among  my  private 
patients  I  have  not  encountered  cases  of  nephritis,  though  I  have  seen  others 
in  hospital  and  consulting  practice.  Regarding  the  similarity  of  the  process 
with  the  nephritis  which  we  see  in  typhoid,  it  seems  to  me  that,  however  it 
may  be  pathologically,  there  is  a  certain  clinical  distinction  between  them  in 
degree  if  in  nothing  else.  Of  course,  influenza  is  a  disease  which  is  vastly 
more  common  than  typhoid ;  the  number  of  people  aff"ected  is  very  much 
larger,  consequently  we  might  get  nephritis  in  a  larger  number  of  cases,  al- 
though not  in  a  larger  proportion  of  cases.  I  do  not  recall  a  case  of  typhoid 
fever  in  which  I  have  seen  such  a  very  severe  consecutive  nephritis  as  I  have 
seen  following  influenza.  Cases  of  severe  acute  nephritis  early  in  typhoid, 
the  so-called  *'  nephro-typhus,"  I  have  seen. 

Dr.  Fussell  :  I  have  under  observation  at  the  present  time  at  the  Univer- 
sity of  Pennsylvania  at  least  two  cases  of  acute  nephritis,  which  we  think  is 
due  to  a  previous  influenza.     One  of  the  cases  came  to  the  dispensary  com- 
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plaining  simply  of  malaise,  which  had  followed  an  attack  of  influenza.  He 
had  gone  about  to  different  doctors,  no  one  seeming  to  think  of  examining  his 
urine.  We  found  on  examination  a  very  marked  nephritis,  unquestionable 
parenchymatous  nephritis.  This  case  especially  points  to  the  value  of  exam- 
ining urine  as  a  routine  matter  as  we  do  at  that  institution- 

Dr.  Jacobi  :  I  wish  to  correct  a  mistake  if  I  may  have  made  it.  I  spoke 
of  the  nephritis  of  diphtheria  and  typhoid,  not  as  a  sequel  of  these  diseases, 
but  the  ordinary  aifection  which  is  found  in  the  beginning  and  during  the 
course  of  the  typhoid,  and  in  the  very  first  days  of  diphtheria.  It  is  of  the 
same  nature  as  this  one,  which  is  found  during  and  after  influenza,  so  far  as  I 
know. 

Dr.  Andrew  H.  Smith  :  It  seems  to  me  that  the  degree  of  intoxication 
resulting  from  Jn  grippe  is  perhaps  greater  than  its  ordinary  clinical  manifes- 
tations would  lead  us  to  suppose.  I  should  regard  these  cases  of  nephritis  as 
exemplifying  that  idea.  I  have  seen  recently,  as  the  result  of  the  last  epi- 
demic, several  cases  in  which  there  seems  to  be  very  marked  cardiac  degener- 
ation. Taking  the  history,  now,  of  the  several  years  of  la  grippe  which  we 
can  refer  to,  I  think  we  may  conclude  that  the  phenomena  that  we  ob- 
served during  the  prevalence  of  the  fevers  are  but  a  very  small  part  of  the 
damage  which  is  likely  to  occur.  In  one  of  Dr.  Baumgarten's  cases  he  speaks 
of  subnormal  temperature.  During  the  last  epidemic  I  noticed  that  very 
frequently.  It  appears  to  me  that  a  considerable  proportion  of  the  cases  of 
la  grippe  which  I  had  last  winter  were  followed  by  subnormal  temperature, 
often  persisting  for  a  considerable  time,  which  we  may  justly  refer  to  an  inva- 
sion of  the  nervous  system  by  la  grippe  poison. 

Dr.  Baumgartex  :  Dr.  Jacobi  may  be  right  in  deciding  that  the  usual 
nephritic  afi"ection  in  influenza  is  that  occurring  in  diphtheria  and  typhoid 
fever,  yet  I  would  like  to  point  out  that  the  form  of  the  renal  affection  in 
influenza  is  not  always  the  same,  that  there  are  various  forms  ;  we  have,  for 
instance,  a  hemorrhagic  and  a  non-hemorrhagic  nephritis  ;  nephritis  which 
comes  on  during  the  acute  stage  of  the  disease,  and  nephritis  which  comes  on 
much  later.  We  have  afiections  which  result  early  in  dropsical  symptoms,  and 
those  which  show  no  dropsy  at  all,  but  develop  very  acute  urremic  symptoms. 
Finally,  we  have  chronic  affections  of  the  kidney  which  can,  with  the  greatest 
probability,  be  traced  to  an  attack  of  influenza,  but  which  have  not  passed 
through  any  acute  stage  of  nephritis. 


REPORT  ON  IMMUNITY  AGAINST  VACCINATION  CON- 
FERRED UPON  THE  MONKEY  BY  THE  USE  OF 
THE  SERUM  OF  THE  VACCINATED  CALF 
AND  MONKEY. 

By  Surgeon-General  GEORGE  M.  STERNBERG,  U.  S.  A., 

AND 

Surgeon  WALTER  REED,  U.  S.  A. 


Dr.  G.  M.  Sternberg  :  Three  years  ago  at  a  meeting  of  this 
Association  I  read  a  paper  in  which  I  gave  the  results  of  some  ex- 
perimental work  which  seemed  to  demonstrate  the  fact  that  blood- 
serum  from  a  recently  vaccinated  calf,  a  calf  immune  as  the  result  of 
its  vaccination,  neutralized  the  potency  of  vaccine  virus.  In  my  ex- 
periments the  points  charged  with  virus  were  exposed  to  the  direct 
action  of  the  blood-serum  from  an  immune  calf  for  twenty-four  hours. 
Other  points  were  exposed  in  the  same  way  to  the  serum  of  a  non- 
immune calf;  this  proved  to  have  no  effect,  while  the  serum  from  the 
immune  calf  neutralized  the  virus,  as  shown  by  subsequent  vaccin- 
ation. 

In  concluding  my  paper  I  suggested  that  there  was  probably  an 
antitoxin  in  the  serum  of  immunized  calves,  and  that  this  might 
possibly  be  used  for  immunizing  children  or  for  the  treatment  of 
smallpox.  I  subsequently  made  an  attempt  to  test  this  question  by 
experiments  made  upon  un vaccinated  children  in  some  of  the  orphan 
asylums  in  the  city  of  Brooklyn.  The  point  I  desired  to  determine 
first  was,  whether  the  serum  of  an  immune  calf,  or  blood- serum  from 
a  patient  who  had  recently  recovered  from  smallpox,  would  prevent 
the  development  of  vaccine  vesicles  after  vaccination.  In  some  cases 
the  child  was  vaccinated  in  one  arm  with  bovine  virus,  given  me  by 
Dr.  Griffiths,  of  Brooklyn,  and  at  the  same  time  5  c.cm.  of  blood- 
serum  from  an  immune  calf  was  injected  into  the  other  arm,  or  in 
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other  cases  in  the  immediate  vicinity  of  the  point  of  vaccination.  The 
experiment  was  also  made  with  blood-serum  from  a  smallpox  conva- 
lescent. A  youno;  woman  in  the  Smallpox  Hospital  in  the  city  of 
Brooklyn  who  had  recently  recovered  from  a  very  severe  attack  of 
the  disease,  consented  to  let  me  have  some  blood.  I  drew  from  her 
arm  four  or  five  fluidounces  of  blood  into  sterilized  test-tubes.  This 
was  put  in  a  cool  place  for  twenty-four  hours,  and  the  clear  serum 
collected  for  the  experiments,  five  cubic  centimetres  being  injected 
at  the  time  of  vaccination,  sometimes  near  the  point  of  vaccination, 
and  sometimes  in  the  other  arm.  The  results  of  these  experiments 
have  never  been  published,  because  I  had  hoped  to  continue  them,  and 
also  because  the  results  were  negative.  No  evidence  was  obtained 
indicating  that  the  course  of  the  vaccination  was  influenced  by  the 
injections  of  serum.  The  experiments  were  complicated,  however, 
by  the  fact  that  many  of  the  points  used  proved  not  to  be  reliable. 
It  is  possible  that  larger  doses  might  have  given  a  different  result.  In 
this  connection  a  variety  of  experiments  will  suggest  themselves. 
Possibly  repeated  doses  given  several  days  in  advance  of  vaccination 
would  have  been  more  successful. 

My  oflBcial  duties  have  prevented  me  from  continuing  these  experi- 
ments. I,  therefore,  suggested  some  time  since  to  Major  Walter 
Reed,  Surgeon  U.  S.  Army,  Curator  of  the  Army  Medical  Museum, 
that  he  should  make  some  experiments  in  the  same  line.  He  has 
done  so,  and  the  paper  which,  with  your  permission,  I  will  now  read, 
embodies  the  results  of  his  experimental  work. 

During  the  month  of  January,  1895,  at  the  suggestion  of  Surgeon- 
General  Sternberg,  the  writer  procured  a  quantity  of  serum  from  the 
blood  of  a  successfully  vaccinated  calf  with  the  view  of  trying  its  cura- 
tive effects  in  the  treatment  of  cases  of  smallpox,  which  disease  was  at 
that  time  prevailing  to  a  slight  extent  in  the  city  of  Washington. 

Finding  that  the  attending  physician  at  the  Smallpox  Hospital 
had  already  been  supplied  with  a  like  serum  for  use  in  this  disease  by 
Assistant  Surgeon  J.  J.  Kinyoun,  of  the  U.  S.  Marine  Hospital 
Service,  it  was  decided  to  turn  the  experimental  work  in  another 
direction,  namely,  to  ascertain  what  effect  this  serum  would  manifest 
in  conferring  immunity  against  vaccinia  in  the  monkey,  especially  as 
Copeman^  had  recently  pointed  out  that  this  animal  (Rhoesus)  was 
quite  susceptible  to  vaccination. 
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Before  describing  the  results  obtained  in  these  experiments  it  will 
be  of  benefit  to  mention  the  work  which  has  already  been  done  by 
several  investigators,  with  the  object  of  ascertaining  the  probable  suc- 
cess or  failure  which  would  be  likely  to  follow  further  investigations 
in  this  line. 

The  earliest  attempt  to  confer  immunity  by  means  of  the  blood 
against  subsequent  vaccination  appears  to  have  been  made  in  1876, 
by  Raynaud/  who  introduced  a  drop  of  the  blood  of  vaccinated 
children,  taken  from  the  immediate  vicinity  of  the  vesicle,  beneath 
the  epidermis  of  non-vaccinated  infants,  by  means  of  a  lancet,  after 
the  ordinary  method  of  vaccination.  Subsequent  vaccination  was 
always  successful,  and  proved  that  the  blood  had  exercised  no  effect. 

The  same  investigator  drew  from  the  jugular  vein  of  a  vaccinated 
heifer  on  the  sixth  day  250  grammes  of  blood  which  were  immediately 
injected  into  the  jugular  vein  of  a  non- vaccinated  calf.  Fourteen 
days  later  this  animal  was  vaccinated  in  sixty  different  places  with 
entirely  negative  results.  From  this  experiment  Raynaud  concluded 
that  it  was  possible  to  confer  immunity  against  vaccination  upon  an 
animal  by  means  of  transfusion  of  the  blood  of  a  vaccinated  animal. 

Three  years  later^  he  reports  that  in  this  animal,  as  well  as  in  an- 
other operated  on  in  like  manner,  viz.,  by  a  free  incision  over  the 
jugular  vein,  there  appeared  in  the  line  of  the  incision,  in  both  ani- 
mals, an  induration  which  lasted  for  some  time,  and  which,  in  the 
second  animal,  was  accompanied  by  four  typical  vesicles  immediately 
surrounding  the  swelling.  He,  therefore,  believes  that  a  small  amount 
of  vaccine  virus  was  probably  introduced  into  the  wound  on  the  fin- 
gers of  his  assistants,-  and  that  this  would  explain  the  immunity. 
Having  in  the  meanwhile  used  larger  quantities  of  blood  for  transfu- 
sion purposes,  namely,  500  grammes,  always  with  negative  results,  he 
arrived  at  the  conclusion  that  considerable  quantities  of  blood  can  be 
transfused  from  a  vaccinated  animal  to  one  not  vaccinated,  without 
conferring  any  immunity  whatever ;  but  he  infers  that,  exceptionally, 
such  immunity  might  be  conferred  by  the  use  of  very  large  quantities 
of  blood. 

Chauveau*  injected  into  the  jugular  vein  of  two  horses  500  and 
1000  grammes  of  blood  respectively,  obtained  from  a  horse  in  full 
vaccine  eruption.  These  two  animals  were  vaccinated  at  the  expir- 
ation of  one  month,  and  developed  typical  vaccinia. 
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Straus,  Chambon,  and  Menard'  made  a  number  of  experiments 
having  the  same  object  in  view.  Sixty  grammes  of  blood  taken  on 
the  sixth  day  from  the  jugular  of  a  vaccinated  calf  were  injected  be- 
neath the  skin  of  a  non-vaccinated  calf;  twelve  days  later  vaccination 
was  quite  successful  in  this  animal.  In  subsequent  experiments  they 
used  from  350  grammes  to  6  kilogrammes  of  blood,  and  succeeded  in 
conferring  immunity  upon  the  calf  in  three  instances,  using  respec^ 
tively  4,  5,  and  6  kilogrammes  of  blood.  They  draw  the  conclusion 
that  immunity  can  be  conferred  upon  the  calf  by  transfusion  of  the 
blood  of  a  calf  in  which  the  vaccinal  eruption  is  fully  developed,  but 
emphasi/e  the  fact  that  very  large  quantities  of  blood  are  necessary 
for  this  purpose.  In  one  experiment  they  failed  to  confer  any  im- 
munity by  the  use  of  5  kilogrammes  of  blood  drawn  from  a  calf  forty- 
four  days  after  vaccination. 

Sternberg''  exposed  quills  charged  with  fresh  vaccine  lymph  of  the 
calf  to  the  action  of  the  blood-serum  of  a  recently  vaccinated  calf; 
he  also  mixed  a  fragment  of  a  perfectly  fresh  vaccine  crust,  from  the 
arm  of  a  child,  with  a  serum  of  like  character  ;  the  serum  was  allowed 
to  exercise  its  action  upon  the  lymph  for  twenty-four  hours  in  the  ice- 
chest,  at  the  end  of  which  time  it  was  used  to  vaccinate  a  calf.  Nine 
days  after  vaccination  the  result  was  entirely  negative.  He  further 
found  that  an  exposure  of  the  lymph  to  the  action  of  the  serum  for 
one  hour  brought  about  a  like  result.  Exposure  of  the  lymph  to  the 
serum  of  a  non-vaccinated  calf  did  not  prevent  the  usual  action  of  the 
lymph  when  inoculated  into  a  calf  subsequently.  He  concludes  that 
"  the  result  of  these  experiments  is  very  definite,  and  shows  that  the 
blood-serum  of  an  immune  calf  contains  something  which  neutralizes 
the  specific  virulence  of  vaccine  virus,  either  bovine  or  from  human- 
ized lymph." 

Kramer  and  Boyce"  bled  calves  ten  or  fifteen  days  after  inoculation 
(in  one  case  in  full  eruption),  and  injected  subcutaneously  on  succes- 
sive days  from  100  to  300  c.c.m.  of  the  serum  obtained  from  this 
blood.  In  these  experiments  the  amount  used  varied  from  415  to 
2500  grammes,  or,  in  proportion  to  the  body-weight  of  the  animal, 
from  1 :  327  to  1  :  52.  In  only  one  experiment  was  a  successful  result 
obtained,  where  the  amount  of  serum  was  as  1  :  121  of  the  weight  of 
the  calf.     They  do  not  appear  to  place  any  weight  upon  this  experi- 
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ment,  being  rather  inclined  to  believe  that  this  particular  calf  had  a 
natural  immunity  against  vaccine. 

Copeman'^  injected  8  c.cm.  of  the  serum  of  the  blood  of  a  monkey, 
which  had  been  successfully  variolated  five  months  previously,  into 
the  abdominal  cavity  of  a  second  monkey ;  after  an  interval  of  four- 
teen days  this  animal  was  vaccinated  with  calf  lymph.  It  was  not 
examined  until  the  eighth  day,  when  it  was  evident  that  complete  pro- 
tection had  not  been  afforded  by  the  operation  ;  all  the  places  had 
taken,  although  in  each  instance  the  result  produced  was  a  somewhat 
abortive  one,  as  was  to  be  noticed  on  comparing  this  animal  with  an- 
other which  had  been  vaccinated  on  the  same  day,  and  with  the  same 
lymph.  Copeman  believes  that  some  effect,  obviously  only  slight,  had 
been  produced  on  the  system  of  the  monkey  by  the  procedure  adopted, 
and  adds  that  it  would  appear  that  the  use  of  the  plasma  of  an  im- 
mune animal  is  not  likely  to  afford  any  result  of  value  sufiicient  to 
render  it  desirable  that  trial  should  be  made  of  it  on  the  human  subject. 

Landmann^  injected  subcutaneously  into  children  the  serum  of  a 
vaccinated  calf  which  was  obtained  from  blood  drawn  at  intervals  of 
from  twenty-eight  to  eighty-three  days  after  vaccination.  Eight 
children  were  injected  with  quantities  varing  from  5  to  10  c.cm.,  or  in 
the  proportion  of  1:800  of  body- weight;  subsequent  vaccination 
showed  that  no  protection  whatever  had  been  conferred.  He  also 
used  the  serum  of  a  healthy  man  who  had  been  successfully  vaccinated 
four  months  previously,  with  like  failure  to  confer  immunity.  He 
further  used,  in  two  cases,  the  serum  of  patients  who  had  recently 
recovered  from  smallpox,  the  proportion  being  as  1 :  800,  and  found 
that  it  did  not  confer  any  immunity  in  children  against  subsequent 
vaccination.  In  two  experiments  he  used  respectively  10  and  100 
c.cm.  of  the  serum  of  a  calf  which  had  been  vaccinated  five  days 
before  in  the  treatment  of  smallpox,  and  reports  that  there  was  no 
perceptible  influence  upon  the  course  of  the  disease  in  either  case. 

Kinyoun'"  has  used  the  filtered  serum  of  recently  vaccinated  calves 
in  the  treatment  of  two  cases  of  smallpox.  In  the  first  case,  of 
severe  confluent  eruption,  60  c.cm.,  in  15  c.cm.  doses  were  injected ; 
no  favorable  efi'ect  was  produced ;  the  treatment  by  serum  was  com- 
menced on  the  seventh  day.  In  a  second  case  it  was  believed  that 
the  serum  had  a  favorable  influence  in  shortening  the  stage  of  erup- 
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tion,  by  injections  of  15  c.cm.  to  30  c.cm.  at  a  dose;  this  patient  re- 
ceived 90  c.cm.  of  the  serum  in  all. 

It  will  be  seen  from  the  foregoing  review  of  the  literature  that 
Raynaud,  Chauveau,  Straus,  Chambon,  and  Menard  used  only  the 
blood  of  the  vaccinated  animal,  by  transfusion,  for  the  purpose  of 
conferring  immunity  upon  the  non-vaccinated  calf  or  horse,  and  that 
several  experiments  appear  to  have  been  successful  when  large  quan- 
tities of  blood,  4000  to  6000  grammes,  were  transfused  directly  into 
the  vein  of  the  animal  to  be  immunized ;  and  that  only  one  experi- 
ment was  reported  as  successful  where  a  small  quantity,  250  grammes 
of  blood,  was  injected.  This  case  of  Raynaud  has  already  been 
sufficiently  explained  above.  The  experiment  reported  by  Kramer 
and  Boyce,  in  which  1240  grammes  of  serum  appeared  to  confer  im- 
munity upon  a  calf  weighing  150  kilogrammes,  or  in  the  proportion 
of  1  :  121  of  body-weight,  can  probably  be  attributed  either  to  natural 
immunity,  or  to  a  greatly  reduced  susceptibility  to  vaccination. 

In  the  experiments  of  Sternberg  the  virus  of  the  fresh  bovine  and 
humanized  lymph  was  entirely  destroyed  after  an  exposure  of  one 
hour  to  the  direct  action  of  the  blood-serum  of  a  vaccinated  calf,  an 
experiment  which  was  well  adapted  to  show  the  presence  of  any  anti- 
toxic substance  contained  in  the  serum.  Such  a  decided  destruction 
of  the  virus  of  the  lymph  we  could  not  hope  to  obtain  under  circum- 
stances where  the  injected  serum  becomes  rapidly  absorbed  and  diluted 
with  the  total  amount  of  blood  contained  in  the  animal's  body.  It, 
therefore,  seemed  hardly  worth  Avhile  to  use  less  than  one  part  of 
serum  to  one  hundred  parts  by  weight  of  the  animal  if  any  immuniz- 
ing effects  were  to  be  looked  for. 

In  conducting  these  experiments  it  was  proposed  to  make  use  of 
Rhoesus  alone  ;  but  it  was  not  possible  to  do  so,  as  none  of  this  species 
could  be  obtained  when  the  experiments  were  begun.  Hence,  Cercopi- 
thecus  Mona  (an  Old  World  monkey)  and  Cebus  Apella  (an  Ameri- 
can monkey)  were  first  made  use  of. 

To  avoid  repetition,  it  may  be  stated  that  the  monkeys  were  ether- 
ized, as  it  was  found  impossible  to  handle  them  without  an  anaesthetic, 
and  that  they  were  vaccinated  in  each  instance  with  fresh  lymph 
taken  with  very  great  care  from  the  calf,  and  preserved  in  the  ice- 
chest  not  longer  than  twenty-four  to  forty-eight  hours  previous  to  its 
use.     The  serum  was  injected  beneath  the  skin  of  the  abdomen,  the 
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skin  having  been  first  carefully  shaved  and  disinfected.  Two  of  the 
animals  were  vaccinated  on  the  inner  side  of  the  thigh,  the  others  on 
the  inner  side  of  the  upper  arm.  The  part  was  first  shaved,  washed 
with  soap  and  water,  disinfected  with  a  1  per  cent,  solution  of  trikre- 
sol,  bathed  with  absolute  alcohol,  and  dried  with  sterilized  cotton,  so 
as  to  avoid  any  possible  contamination. 

ExPEBlMENT  I. — Monkey,  male  (Cercopithecus  Mona).  weight  2150 
grammes,  was  vaccinated  in  six  points,  January  26, 189o,  on  the  inner  surface 
of  the  thighs,  and  afterward  injected  with  21.5  com.  of  serum  of  a  calf  vaccin- 
ated December  12,  1894,  and  from  which  blood  was  taken  January  5,  1895, 
twenty-four  days  after  vaccination.  Another  monkey  of  the  same  species 
was  vaccinated  at  the  same  time  as  a  control.  On  January  29th  (third  day) 
there  was  already  observed  some  injection  of  all  of  the  vaccinated  places  in 
both  animals,  the  redness  being  slightly  more  in  the  control  animal.  On 
January  31st  (fifth  day)  there  was  commencing  vesiculation  in  both  animals, 
with  formation  of  a  narrow  red  areola  around  each  vesicle.  The  process 
appeared  to  be,  at  this  time,  slightly  more  active  in  the  control.  February 
3d  (eighth  day) :  six  umbilicated  vesicles  with  reddened  areola  were  found  in 
each  animal,  and  no  difference  whatever  could  be  observed  between  the  ap- 
pearances in  the  two  animals. 

It  was  seen  that  the  site  selected  for  vaccination  was  not  a  good  one,  as 
the  vesicles  could  be  reached  by  the  animals,  and  were  subject  to  continual 
inspection  and  handling.  Hence,  they  were  soon  broken,  and  the  thighs  and 
adjoining  parts  kept  continually  moistened  with  the  exuding  lymph.  As  a 
result  of  this  quite  a  number  of  vesicles  (30  to  40)  appeared  in  these  localities 
on  both  animals.  On  February  9th  (fourteenth  day),  when  the  process  was 
beginning  to  subside,  both  animals  were  placed  under  ether  and  rapidly  bled 
to  death. 

Experiment  II. — Monkey,  male  (Cebus  Apella),  weight  1520  grammes. 
February  19,  1895,  was  injected  with  17.5  c.cm.  of  serum  obtained  from  the 
blood  of  the  monkeys  mentioned  in  Experiment  I.  February  21st,  vaccin- 
ated with  calf's  lymph,  three  points  on  inner  aspect  of  right  arm.  A  healthy 
child  was  used  as  a  control.  The  result  of  the  vaccination  was  entirely  neg- 
ative; the  control  showed  a  perfect  take.  March  7th,  this  monkey  was  re- 
vaccinated  with  fresh  bovine  lymph,  three  points  on  the  inner  aspect  of  each 
arm,  with  entirely  negative  results.  As  a  control  a  woman  was  vaccinated, 
giving  rise  to  a  positive  result.  March  25th,  thirty-four  days  after  the  serum 
had  been  injected,  this  animal  was  vaccinated  for  the  third  time,  three  points 
on  the  inner  side  of  each  arm,  the  result  being  a  perfect  take  in  all  points. 
On  the  fifth  day  following  this  vaccination  slight  redness  was  observed  at 
each  point,  which  had  increased  by  the  tenth  day  so  as  to  show  well-formed, 
moderate-sized  umbilicated  vesicles,  each  having  a  very  slightly  reddened 
areola ;  drawing  made.    As  a  control  for  the  third  vaccination  another  monkey 
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of  the  same  species  was  used.  In  the  control  the  process  began  on  the  fifth 
day  in  two  points,  and  by  the  tenth  day  showed  perfectly  formed,  though 
smaller,  umbilicated  vesicles  than  those  seen  in  Cercopithecus  Mona. 

Experiment  III. — American  monkey  (Cebus  Apella),  female,  weight 
1066  grammes,  was  injected,  on  February  19,  1895,  with  38  c.cm.  of  serum 
from  blood  drawn  forty-five  days  aft6r  a  successful  vaccination  in  the  calf. 
February  21,  1895  vaccinated,  three  points;  nothing  was  observed  as  the 
result  of  the  vaccination  until  the  ninth  day,  when  slight  injection  of  all 
points  was  seen.  The  further  course  of  the  process  could  not  well  be  followed, 
as  the  animal  continually  picked  at  the  vaccination,  keeping  them  raw  and 
bleeding  a  good  part  of  the  time  ;  the  vaccination  was,  however,  considered 
to  have  been  successful,  as  subsequent  vaccination,  made  with  great  care, 
gave  a  negative  result. 

While  in  Experiment  III.  the  vaccination  was  successful,  there 
appears  to  have  been  a  retardation  in  the  appearance  of  the  vesicles, 
which  may  or  may  not  have  been  accidental,  I  am  inclined  to  think, 
however,  that  the  retardation  was  due  to  the  slight  effect  exercised  by 
the  calf's  serum  in  an  animal  less  susceptible  to  vaccination  than 
either  Cercopithecus  Mona  or  Rhoesus.  In  support  of  this  I  invite 
attention  to  the  complete  protection  afforded  in  Experiment  II.  in  an 
animal  of  this  species  (Cebus  Apella)  which  had  received  hypoder- 
matically  1 :  84  of  monkey's  serum,  an  immunity  which  held  good 
for  more  than  a  month.  In  both  of  these  animals,  as  well  as  in  a  third 
animal  of  the  same  species  used  as  a  control,  the  vesicles,  although 
typically  umbilicated,  were  in  each  case  smaller  and  accompanied  by 
less  areola  than  those  seen  in  the  other  two  species  of  monkeys.  And 
further,  while  in  Cercopithecus  Mona  and  Rhoesus,  the  animals  always 
appeared  to  be  decidedly  sick  while  the  eruption  was  in  full  force, 
these  animals  (Cebus  Apella)  did  not  at  any  time  appear  to  suffer  from 
the  vaccination. 

Experiment  IV. — Monkey,  male  (Cercopithecus  Mona),  weight  2161 
grammes  ;  March  7,  1895,  injected  with  44  c.cm.  of  the  same  serum  as  that 
mentioned  in  Experiment  III.  Two  days  later,  March  9th,  was  vaccinated, 
three  points.  As  a  control  another  animal  of  the  same  species  was  vacci- 
nated at  the  same  time,  three  points.  These  animals  were  not  examined 
until  March  14th,  five  days,  when  it  was  observed  that  although  all  points 
were  showing  commencing  vesiculation,  the  process  appeared  to  be  plainly 
less  active  in  the  immunized  animal  than  in  the  control.  Three  perfect 
vesicles  developed  in  each  animal,  but  those  in   the  control  were  plainly 
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larger  than  those  in  the  immunized  animal ;  the  axillary  glands  were  swollen 
in  both  cases.  March  22d  (thirteenth  day),  both  animals  were  placed  under 
ether  and  bled  to  death. 

Experiment  V. — Monkey,  male  (Rhoesus),  weight  1927  grammes  ;  April 
6,  1895,  injected  with  17  c.cm.  of  serum  obtained  from  the  two  monkeys 
mentioned  in  Experiment  IV.,  the  proportion  being  1:113  body-weight. 
Vaccinated  April  8th,  three  points  on  each  arm  ;  no  retardation  of  vaccina- 
tion was  observed  in  this  animal ;  by  the  seventh  day  well-formed  umbil- 
cated  vesicles  marked  the  site  of  each  point. 

It  will  be  observed  that  whereas,  in  Experiment  II.,  one  part  of 
the  serum  of  monkey's  blood  to  84  parts  of  body-weight  completely 
protected  Cebus  Apella  against  vaccination,  in  the  last  mentioned  ex- 
periment one  part  of  a  like  serum  to  113  of  body-weight  failed  to 
exercise  any  effect  on  Rhoesus,  an  animal  apparently  much  more  sus- 
ceptible to  the  effects  of  the  vaccine  virus. 

Experiment  VI. — Monkey  (Rhoesus),  weight  2083  grammes ;  April  6, 
1895,  injected  with  42  c.cm.  of  serum  of  vaccinated  calf,  blood  having  been 
drawn  on  the  twenty-fourth  day  after  vaccination.  April  8th,  vaccinated 
with  three  points,  both  arms,  and  immediately  afterward  injected  with  43 
c.cm.  of  the  same  serum  (the  weight  of  the  animal  on  this  latter  date  was  2158 
grammes  before  the  injection  of  the  serum).  Xo  lesions  observed  at  any  of 
the  points  until  the  seventh  day,  when  there  was  seen  marking  the  site  of 
each  scarified  spot  a  small  elevated  papule,  several  of  which  were  moderately 
depressed  at  the  summit.  The  axillary  glands  were  slightly  enlarged ;  on 
the  tenth  day  after  vaccination  the  papules  have  slightly  enlarged,  not 
forming,  however,  good  vesicles,  but  rather  elevated  papules  with  slightly 
moistened  summits ;  on  the  thirteenth  day  each  point  of  inoculation  is 
marked  by  an  open,  superficial,  slightly  umbilicated  ulcer,  each  surrounded 
by  a  distinct  narrow  red  areola,  and  from  each  of  which  flows  a  clear  serum  ; 
axillary  glands  decidedly  enlarged ;  the  healing  did  not  take  place  in  all  of 
the  points  until  the  twenty-eighth  day. 

In  this  experiment  there,  appears  to  have  been  a  decided  retardation 
of  the  vaccination,  as  in  the  Rhoesus  monkey  ;  according  to  the  ex- 
perience of  Copeman,  to  which  I  will  add  my  own,  the  process  begins 
on  the  third  day,  and  by  the  eighth  day  there  are  found  well-formed 
umbilicated  vesicles  with  distinct  red  margins. 

Experiment  VII.— Monkey  (Rhoesus),  male,  weight  2156  grammes.     On 
May  3,  1895,  was  injected  with  43.5  c.cm.  of  the  serum  of  calf,  from  blood 
drawn  forty-five  days  after  a  successful  vaccination  ;    May  4th,  the  same 
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quantity  of  a  like  serum  was  again  injected ;  May  6th,  vaccinated,  three 
points.  Injections  of  serum  were  repeated  as  follows:  May  7th,  45  c.cm., 
May  9th,  45  c.cm.;  the  quantity  of  serum  injected  each  time  was  as  1 :  50 
of  body-weight  taken  just  before  the  injection  ;  May  11th  (fifth  day),  there  is 
congestion,  with  a  slight  elevation  of  each  point,  and  barely  a  suggestion  of 
fluid  beneath  the  surface ;  May  13th  (seventh  day),  each  point  slightly  raised, 
showing  a  whitish  yellow  fluid,  which  is  partially  dried  on  the  surface,  leav- 
ing two  of  the  points  with  depressed  centres ;  there  is  a  distinct  reddened 
margin  surrounding  each  lesion,  and  a  slight  enlargement  of  the  axillary 
glands  on  the  vaccinated  side;  May  15th  (ninth  day),  the  appearance  is  that 
of  a  very  mild  or  restrained  vaccination  ;  the  lesions  are  small,  each  having 
a  raised  margin  with  depressed  centre,  and  each  containing  a  yellowish 
brown  crust.  The  redness  of  the  margins  has  sensibly  decreased  ;  May  18th 
(twelfth  day),  two  of  the  lesions  are  but  slightly  larger  than  on  the  ninth  ; 
centres  of  all  depressed  and  occupied  by  a  slight  purulent  fluid,  the  animal 
having  evidently  picked  oft"  the  crusts ;  May  20th,  the  process  is  on  the  de- 
cline, a  small  and  very  thin  scab  occupying  the  depression  in  the  lesions. 

The  impression  conveyed  from  a  careful  observation  of  the  vac- 
cinated points  in  this  animal  is  that  of  a  distinct  retardation  and  re- 
straint of  the  process  ;  although  typical  vesicles  formed,  they  were, 
as  has  been  said,  smaller,  and  were  accompanied  by  less  surrounding 
inflammation  than  is  ordinarily  seen  in  Rhoesus. 

Experiment  VIII. — Monkey  (Rhoesus),  male,  weight  2302  grammes, 
May  3  and  4,  1895,  was  injected  with  45  c.cm.  of  the  serum  of  a  calf  from 
blood  drawn  on  the  sixteenth  day  after  a  successful  vaccination,  the  quantity 
of  each  injection  being  as  1 :  50  of  body-weight ;  May  6th,  vaccinated  at 
three  points ;  injections  of  serum  were  continued  as  follows :  May  7th,  46 
c.cm.;  May  9th,  45  c.cm.;  May  11th,  44.5  c.cm.;  May  13th,  43  c.cm.;  May 
15th,  41  c.cm.;  being  in  proportion  of  1  :  50  body-weight  of  the  animal  taken 
immediately  before  the  injection  was  made.  May  11th  (fifth  day),  one  of 
the  vaccinated  points  shows  a  faint  blush,  the  other  two  are  pale  and  give  no 
evidence  of  commencing  reaction ;  May  13th  the  affected  point  is  slightly 
elevated,  and  there  is  a  bare  suggestion  of  a  slight  purulent  fluid  beneath  the 
surface  ;  the  spot  has  a  very  slight  pinkish  areola ;  the  other  two  points  show 
no  reaction  whatever ;  the  axillary  glands  of  both  sides  are  distinctly  enlarged, 
a  condition  not  observed  before,  and,  in  addition,  there  is  found  a  consider- 
able enlargement  of  the  glands  in  both  inguinal  regions;  May  15th  (ninth 
day),  the  animal's  weight  on  this  date  was  2062  grammes,  a  loss  of  240 
grammes  since  the  3d  instant.  The  point  heretofore  mentioned  as  showing 
reaction  is  a  little  more  reddened,  margins  not  elevated,  and  shows  a  small 
quantity  of  purulent-like  fluid  on  its  surface.  Marking  the  site  of  another 
point  there  is  a  small,  slightly  raised,  reddish  area,  measuring  6  mm.  by  5 
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mm. ;  the  third  point  still  shows  no  reaction  ;  May  18th  (twelfth  day),  aside 
from  a  slight  increase  in  the  size  of  the  larger  lesion  there  is  no  change  to  be 
seen  ;  the  smaller  lesion  is  slightly  redder  and  not  increased  in  size,  and  shows 
a  slight  depression  at  its  centre ;  the  axillary  and  inguinal  glands  have  rapidly 
diminished  in  size,  and  appear  to  be  no  larger  than  normal ;  May  20th  (four- 
teenth day),  the  point  first  affected  appears  to  be  declioing  ;  the  smaller  affected 
point  is  of  a  purplish  red,  and  has  increased  slightly  in  size  ;  it  bears  a  small 
and  very  thin  yellowish  scab,  and  still  shows  a  slight  depression  of  its  centre. 
May  22d  (sixteenth  day),  there  is  no  change  in  the  appearance  of  the  vac- 
cinated places;  May  25th  (nineteenth  day),  examination  shows  a  marked 
change  in  the  appearance  of  the  vaccinated  points  ;  for  the  first  time  there 
is  indication  of  a  successful  vaccination ;  both  places  have  increased  in  size, 
the  borders  are  raised  and  markedly  injected,  the  centre  is  depressed  in  each, 
there  is  distinct  vesiculation,  and  upon  pricking  one  of  the  vesicles  clear 
lymph  exudes  in  considerable  quantity. 

Owingr  to  the  evident  sickness  of  this  animal  and  to  its  loss  in 
weight  the  injection  of  the  serum  was  not  continued  after  the  loth 
instant.  Sufficient  had  already  been  injected,  however,  to  have  mani- 
fested very  plainly  the  action  of  the  serum  in  retarding  the  vaccina- 
tion. Indeed,  in  this  last  experiment  it  appeared  that  the  vaccination 
had  been  well-nigh  aborted,  as  the  lesions  produced  could  not  be  des- 
ignated up  to  the  sixteenth  day  as  more  than  a  slight  inflammatory 
reaction  in  two  of  the  points.  The  result  of  the  examination  made 
on  the  nineteenth  day  after  vaccination  shows  very  conclusively  that 
the  vaccinia  had  not  been  aborted,  but  simply  held  in  abeyance  until 
such  time  as  the  antitoxic  substances  contained  in  the  serum  had  dis- 
appeared from  the  blood  circulation  of  the  animal ;  retardation  of  the 
process,  though  not  so  marked,  was  also  well  seen  in  Experiments  YI. 
and  A^I. 

It  cannot  be  definitely  decided  whether  the  loss  of  weight  in  monkey 
No.  8  was  or  was  not  due  to  the  action  of  the  large  quantities  of 
serum  injected.  At  the  second  injection,  however,  it  was  observed 
that  the  animal  had  a  decided  coryza  with  injection  around  about  the 
eyes,  and  a  flow  of  mucus  from  one  nostril.  Another  monkey  of  the 
same  species,  w^hich  Avas  received  from  the  dealer  at  the  same  time,  was 
returned  on  account  of  an  evident  distemper  from  which  it  was  suff"er- 
ing.  The  loss  of  weight,  enlargement  of  the  inguinal  glands,  and 
diarrhoea  were  symptoms  not  seen  in  any  of  the  other  monkeys  sub- 
jected to  these  experiments.  As  a  rule,  there  was  either  a  slight  gain 
or  an  insignificant  loss  of  weight,  the  animal  manifesting  no  symp- 
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toms  of  sickness  unless  the  take  was  successful.  In  Experiment  VII., 
where  one  part  to  fifty  of  serum  was  injected  on  four  different  occasions, 
the  animal  had  gained  in  weight  55  grammes,  so  that  it  is  reasonable 
to  suppose  that  the  serum  Avas  not  responsible  for  the  animal's  sickness. 
Putting  together  the  results  obtained  in  these  experiments  and  those 
given  by  Straus,  Sternberg,  and  Copeman,  it  is  believed  that  the  fol- 
lowing conclusions  may  be  drawn  : 

1.  That  the  manifestation  of  vaccinia  in  Cercopithecus  Mona  is  as 
well-marked  as  in  Rhoesus ;  but  that  in  Cebus  Apella,  an  American 
monkey,  vaccinia  apparently  runs  a  milder  course. 

2.  That  by  the  injection  of  the  serum  of  the  blood  of  a  vaccinated 
monkey  it  is  possible  to  immunize  Cebus  Apella  against  vaccinia,  and 
that  the  immunity  thus  acquired  may  last  for  thirty  days. 

3.  That  the  serum  of  the  blood  of  the  vaccinated  calf  when  in- 
jected in  large  quantities  may  markedly  retard  the  course  of  vaccin- 
ation in  the  monkey. 

4.  That  this  retardation  of  the  vaccinia  probably  continues  so  long 
as  there  is  present  in  the  system  of  the  vaccinated  animal  certain  anti- 
toxic substances  contained  in  the  serum,  and  that  when  these  sub- 
stances have  been  eliminated  from  the  body  the  process  proceeds  to  a 
successful  though  somewhat  modified  course  of  development. 

5.  That  the  fact,  first  pointed  out  by  Sternberg,  that  the  serum  of 
the  blood  of  the  vaccinated  calf  contains  some  antitoxic  substances 
which  can  destroy  the  virus  of  vaccine  lymph,  would  seem  to  be  con- 
firmed. 

When,  however,  we  come  to  inquire  as  to  the  practical  use  of  the 
serum  of  the  vaccinated  calf  as  a  therapeutic  measure  in  the  treat- 
ment of  variola  in  the  human  being,  we  are  compelled  to  admit  that 
this  antitoxic  substance  appears  to  be  present  in  such  small  quantities 
as  hardly  to  justify  its  use.  Unless  the  curative  action  of  this  serum 
against  smallpox  in  man  is  many  times  greater  than  its  immunizing 
effect  against  vaccinia  in  the  monkey,  the  quantity  required  would  be 
greater  than  could  be  practically  used. 

It  remains  for  the  discovery  of  some  means  whereby  the  antitoxin 
can  be  separated  from  the  serum,  or  its  quantity  increased  in  the 
blood  of  the  calf.  Until  this  has  been  accomplished,  the  use  of  the 
serum  for  the  cure  of  smallpox,  except  in  enormous  quantities,  1 :  50 
of  body-weight,  can  hardly  be  expected  to  exert  any  curative  action. 
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ETIOLOGY  OF  IDIOPATHIC  HYPERTROPHY  OF  THE 

HEART. 


By  JAMES  T.  WHITTAKER,  M.D. 

OF  CTNaNNATI. 


The  recognition  of  hypertrophy  of  the  heart  during  life  dates  from 
the  discovery  of  Avenbrugger,  whose  Itiventum  Novum,  published  in 
1761,  made  it  possible  by  percussion  to  outline  the  limits  of  the  heart. 
,This  discovery,  inter  tcedia  et  labor es  (every  writer  knows  the  phrase 
and  appreciates  the  fact),  found  no  general  acceptance  until  the  un- 
known or  forgotten  work  of  the  obscure  country  practitioner  was  re- 
suscitated by  the  brilliant  Corvisart,  who  recognized  its  worth  and  pub- 
lished it  in  French,  1811.  By  the  use  of  this  means  of  study,  Corvisart 
was  able,  as  he  declaimed,  to  diagnosticate  hydi'ops  pericardii  {i.  e., 
chiefly  pericarditis)  and  aneurism  of  the  heart,  by  which  was  then 
understood  what  we  now  know  as  dilatation.  It  was  only  by  the  time 
of  Stokes,  1850,  that  it  began  to  be  possible  to  separate  these  condi- 
tions. Every  clinician  then  became  familiar  with  the  hypertrophy 
which  occurred  in  the  course  of  valve  lesions,  and  with  the  dilatation 
consecutive  to  the  hypertrophy. 

But  as  long  ago  as  1827,  Richard  Bright  had  called  attention  to 
the  enlargement  of  the  heart  which  occurred  in  the  course  of  disease 
of  the  kidneys,  and  in  1856  Traube,  who  made  a  special  study  of  this 
subject,  pointed  to  enlargement  of  the  heart  as  a  sign  of  Bright's  dis- 
ease. The  study  of  the  cause  of  this  relationship,  or  of  the  depend- 
ence of  hypertrophy  of  the  heart  upon  occlusion  in  the  kidneys,  led 
directly  to  the  recognition  of  arterio-sclerosis,  or,  as  it  was  called  later 
by  Gull  and  Sutton,  arterio-capillary  fibrosis,  as  a  condition  which  puts 
obstacles  in  the  way  of  the  circulation,  and  leads  as  a  mechanical  con- 
sequence to  hypertrophy  of  the  heart. 

Hypertrophy  of  the  heart  was  noticed  in  the  course  of  pregnancy 
first  by  Larch er,  1859,  and  the  condition  seemed  to  be  established 
by  the  French  observers,  especially  by  Meniere  and  Jacquemier.    But 


IDIOPATHIC    HYPERTROPHY    OF    THE    HEART.  71 

Gerhardt  threw  doubt  upon  the  existence  of  hypertrophy  in  this  con- 
dition by  attributing  the  increase  in  dulness  to  the  higher  stand  of 
the  diaphragm  and  protrusion  of  the  heart  against  the  wall  of  the 
chest.  The  objections  seemed  to  have  been  verified  by  Lohlein,  so 
that  there  was  a  general  inclination  to  surrender  the  view  until  it  met 
with  reneAved  support  by  Bollinger  in  1893.  Since  Bauer,  1860, 
reported  a  number  of  cases  of  simple  hypertrophy,  and  Da  Costa,  in 
1867,  noticed  the  effects  of  irritation  of  the  heart  in  army  life,  the 
fact  that  the  heart  may  undergo  hypertrophy  independent  of  any 
obstacle  to  the  circulation  in  the  heart  itself,  that  is,  independent  of 
any  valve  lesion,  has  been  universally  established. 

These  cases  of  enlargement  of  the  heart,  in  which  the  increase  in 
volume  cannot  be  attributed  to  any  obstacle  in  the  heart  itself,  are 
inappropriately  distinguished  as  idiopathic  hypertrophies.  The  term 
is  a  misnomer  from  the  fact  that  in  most  cases  the  cause  of  the  condi- 
tion can  be  determined  as  something  which  raises  the  blood-pressure 
and  in  this  way  opposes  the  work  of  the  heart.  In  certain  cases  the 
cause  of  hypertrophy  remains  concealed  ;  these  cases  may  be  called 
cryptogenetic,  but  in  no  case  may  the  hypertrophy  be  considered  as 
essential  autochthonous  or  idiopathic ;  these  are  all  terms  which 
should  be  abolished  in  the  etiology  of  disease.  The  expression  periph- 
eral hypertrophy  is  too  inexact,  and  hypertrophy  from  peripheral 
cause  is  too  elastic.  But  the  term  idiopathic  hypertrophy  has  become 
so  thoroughly  incorporated  into  the  history  of  heart  disease  as  to 
justify  the  use  of  it  now  as  something  generally  understood. 

As  observations  multiply  it  is  seen  that  this  so-called  idiopathic 
hypertrophy,  so  far  from  being  rare,  is  common.  A  number  of  cases 
were  reported  in  the  beginning  of  the  seventh  decade  of  this  century 
by  Meyer,  Da  Costa,  Clifford  Allbutt,  and  Thurn.  Fraentzel  reported 
nineteen  cases  of  dilatation  and  hypertrophy  which  occurred  in  con- 
sequence of  the  strain  of  the  campaigns  of  1871.  Schmidbauer  and 
Athmann  found  the  affection  very  frequent  in  Munich.  In  fact,  the 
condition  has  now  become  so  common  that,  while  in  older  text-books 
this  hypertrophy  was  given  but  scant  description,  it  is  now  allotted 
greater  length  than  hypertrophy  from  valve  disease. 

It  would  be  inexcusable  to  occupy  the  time  of  this  assembly  with 
any  anatomical  statements  regarding  the  measurement  of  the  heart, 
or  questions  of  multiplication  of  its  fibres,  or  with  any  citation  of  re- 
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markable  cases.  These  interesting  subjects  do  not  belong  to  this  dis- 
cussion. I  may  repeat  only  to  freshen  the  memory  that  the  heart  of 
a  man  weighs  on  the  average  about  nine  ounces,  of  a  woman  eight 
ounces  ;  that  anything  over  twelve  ounces  in  a  man  and  over  ten 
ounces  in  a  woman  constitutes  hypertrophy ;  that  Stokes  recorded  a 
heart  that  weighed  sixty  ounces ;  that  clinicians  call  a  heart  hyper- 
trophied  (or  dilated)  when  the  apex  is  dislocated  to  the  left  of  the 
mammillary  line,  or  the  right  border  can  be  recognized  to  the  right  of 
the  right  border  of  the  sternum  ;  but  that  they  must  often  make  a 
diagnosis  without  the  aid  of  percussion,  which  is  too  coarse  for  the 
appreciation  of  subtle  changes ;  finally,  that  nothing  is  so  deceptive 
as  the  so-called  triangulation  of  the  heart. 

From  an  etiological  standpoint  hypertrophies  of  the  heart  may  be 
divided  into  the  following  groups  : 

1.  Hypertrophies  due  to  obstacle  in  the  heart  itself.  This  condi- 
tion is  typically  represented  by  lesions  of  the  valves. 

2.  Hypertrophies  due  to  increased  resistance  in  the  vascular  system. 

3.  Hypertrophies  due  to  diseases  of  the  heart  muscle  itself,  from 
infection,  overstrain,  degeneration,  etc. 

4.  Hypertrophies  due  to  affection  of  the  nervous  system. 

The  hypertrophy  which  occurs  in  consequence  of  valve  disease  has 
an  obvious  cause.  Forget  speaks  of  this  hypertrophy  as  a  retro- 
hypertrophy,  and  compares  it  to  that  which  occurs  in  the  bladder  in 
the  face  of  an  obstacle  in  the  urethra,  that  of  the  stomach  which 
occurs  in  an  obstruction  at  the  pylorus,  or  in  the  oesophagus  or  intes- 
tine behind  strictures.  This  hypertrophy  is  therefore  in  no  sense 
idiopathic. 

Germain  See  called  attention  to  a  hypertrophy  of  growth,  which  he 
describes  as  a  precocious  development  of  the  heart  under  a  tardy 
development  of  the  thorax.  This  disproportion  disappears  with  age, 
but,  if  it  should  precede  it,  entails  interference  with  the  pulmonary 
circulation  and  hypertrophy  of  the  right  heart. 

Bloch  set  out  to  establish  the  reality  of  this  hypertrophy  of  growth, 
but  retreated  and  took  refuge  in  the  hereditary  predisposition.  This 
pi'edisposition  shows  itself  in  children  of  tuberculous,  alcoholic,  and 
neuropathic  parentage.  The  children  in  these  cases  showed  degener- 
ated hearts,  and  hypertrophy  set  in  as  early  as  the  age  of  seventeen 
years. 
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Next  comes  the  question  of  the  condition  of  the  heart  in  pregnancy. 

Ducrest  took  the  trouble  to  measure  the  heart  in  100  women,  aged 
twenty  to  thirty  years,  who  had  died  in  puerperium,  and  found  that 
the  wall  of  the  ventricle  was  distinctly  and  decidedly  thickened.  Thus 
Bizot  had  fixed  the  average  thickness  of  the  ventricle  in  women  at 
0.010  mm.  Ducrest  found  it  in  puerperium  varying  from  a  minimum 
of  0.011  to  a  maximum  of  0.018  mm.  This  difference  constitutes  a 
real  hypertrophy,  but  it  cannot  be  recognized  by  percussion. 

On  the  other  hand,  Lohlein  weighed  the  hearts  of  nine  women,  of 
varying  sizes,  large,  medium,  and  small,  in  puerperium  and  found  the 
average  to  be  245  grammes  (7f  ounces).  This  weight  corresponded 
exactly  with  that  fixed  by  Clendennin  in  healthy  women  of  average 
weight  from  the  twentieth  to  the  sixtieth  year  of  life. 

As  already  remarked,  the  claim  made  by  Larcher  and  supported  by 
a  number  of  French  observers,  that  the  heart  undergoes  hypertrophy 
in  pregnancy,  was  doubted  by  Gerhardt  and  seemed  to  have  been 
overthrown  by  Lohlein,  but  was  re-established  by  Bollinger  with  an 
accurate  study  of  76  cases  (1879-1890),  in  67  of  which  the  weight 
of  the  heart  was  established  post-mortem.  Of  these  67  cases,  9  died 
during  pregnancy,  7  on  the  day  of  labor,  32  in  the  first  week,  14  in  the 
second,  1  in  the  third,  3  in  the  fourth,  and  1  in  the  fifth  week.  Accu- 
rate measurement  showed  that  the  heart  increases  in  weight  in  preg- 
nancy. The  hypertrophy  is  most  marked  in  young  life,  least  in  ema- 
ciated women.  The  increase  in  weight  during  pregnancy,  8.8  per  cent, 
of  the  normal  weight,  corresponds  to  the  increase  in  weight  of  the 
body  of  the  mother,  including  the  foetus.  Dreysel  showed  that  the 
increase  affected  both  ventricles  and  concerned  the  thickness  of  the 
walls  as  well  as  the  diameter  of  the  cavities.  This  increase  continues 
uninterrupted  from  the  first  months  of  pregnancy  up  to  the  day  of 
labor.  Then  follows  a  reduction,  rapidly  at  first,  more  slowly  later. 
The  cause  of  the  hypertrophy  is  to  be  attributed  to  the  increased  work 
thrown  upon  the  heart  in  supplying  the  mammee,  the  uterus,  and  the 
placental  circulation.  Moreover,  pregnancy  increases  the  quantity  of 
of  blood.  This  fact  was  demonstrated  by  Spiegelberg  and  Gescheidler 
in  the  case  of  pregnant  dogs,  and  by  Heissler  in  the  case  of  pregnant 
sheep,  in  which  animal  the  increase  is  nearly  one-fourth  of  the  physio- 
logical quantity  of  blood. 

Henning  was  able  to  make  an  exact  demonstration  of  hypertrophy 
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of  the  heart  which  developed  in  consequence  of  a  myoma  uteri.  This 
author  also  reported  four  cases  in  which  palpitation  and  tumultuous 
action  subsided  after  removal  of  tumors  of  the  uterus. 

Next  must  be  considered  the  hypertrophy  of  work.  Studies  in 
comparative  anatomy  show  that  the  size  of  the  heart  increases  in  pro- 
portion to  the  muscular  effort.  Bollinger  made  a  number  of  these 
investigations,  showing  that  animals  which  have  to  furnish  enormous 
muscular  power,  and  certain  birds  distinguished  by  velocity  and  long 
duration  of  flight,  are  endowed  with  larger  development  of  the  heart 
muscle.  The  smallest  heart  among  birds  is  found  in  the  heathpout, 
4.09  per  thousand.  This  animal  lives  a  quiet  and  comfortable  life  on 
the  earth.  The  buzzard,  a  lazy  bird  of  prey,  which  only  hunts  mice? 
etc.,  shows  8.02  to  8.30  per  thousand  heart-weight.  The  goose  shows 
8,  the  partridge  9.17,  and  the  weight  rises  through  the  scale  accord- 
ing to  the  velocity  and  duration  of  flight,  up  to  the  thrush,  whose 
heart  weighs  25.6  per  thousand.  The  horse,  dog,  chamois,  hare,  and 
deer  show  relatively  heavy  hearts ;  that  of  the  deer,  for  instance,  is 
twice  as  great  as  that  of  man.  Miller  proved  that  hypertrophy  chiefly 
concerns  the  muscle  of  the  left  ventricle  in  draught,  running,  and 
hunting  dogs  in  consequence  of  excessive  bodily  strain.  The  same 
increase  in  volume  occurs  in  man  in  correspondence  with  the  character 
of  the  work.  Thus,  Bauer  called  attention  to  the  hypertrophy  of  the 
heart  in  the  woodcutters  of  the  mountains,  the  mountain  climbers, 
hunters,  etc. 

Germain  See  speaks  of  the  hypertrophy  of  the  heart  in  Avorking- 
men  as  the  coeur  du  travail,  which  he  observed  in  vocations  requiring 
a  sustained  effort,  as  in  blacksmiths,  porters,  musicians  who  play  wind 
instruments,  soldiers  under  forced  marches,  etc.  Excessive  or  sus- 
tained contraction  strains  the  heart  and  interrupts  the  circulation  of 
the  blood,  but  this  evil  is  counteracted  by  the  dilatation  of  the  vessels 
which  takes  place  in  exercise.  Oliver's  studies  with  the  arteriometer 
illustrate  the  feeding  of  the  brain  and  body  by  this  process.  The 
gymnast,  the  ball-player,  and  the  bicycle-rider  furnish  a  contingent  of 
cases  of  excessive  muscular  contraction,  and  often  of  heart-strain, 
hypertrophy,  and  exhaustion. 

Disregarding  now  congenital  contraction  of  the  aorta — fine  cases 
of  which,  recognized  in  life,  are  reported  by  Fraentzel  and  Penzoldt — 
hypertrophy  from  increased  resistance  in  the  vascular  system  may  be 
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introduced  by  the  study  of  the  effects  of  plethora.  The  quantity  of 
blood  is  directly  increased  after  every  meal,  as  but  a  small  proportion 
of  the  ingesta  escape  directly  from  the  body  through  the  emunctories. 
Where  the  processes  of  life  are  active,  the  consumption  corresponds 
to  the  ingestion,  and  the  weight  of  the  body  remains  practically  the 
same.  But  when  the  mode  of  life  is  more  inactive  or  sluggish,  the 
quantity  of  blood  accumulates  to  constitute  the  condition  of  true  ple- 
thora. The  blood  corpuscles  may  increase  in  number  from  four 
million  to  seven  million  to  the  cubic  millimetre,  and  the  haemoglobin 
may  increase  from  13  per  cent,  to  16  per  cent.  There  is  even  greater 
increase  in  the  fluid  element. 

Now  it  is  a  question  if  plethora  alone  may  produce  hypertrophy  of 
the  heart.  Balfour  scouts  the  idea,  and  declares  outright  there  is  in 
fact  no  physiology  that  teaches  us  that  excessive  nutrition  promotes 
cardiac  hypertrophy.  There  is  no  hypertrophy  of  the  heart  among 
the  Strassburg  geese,  stuffed  to  repletion  to  supply  the  market  with 
foie  gras.  Nor  did  anyone  ever  hear,  he  says,  of  a  young  porker 
fattened  for  the  butcher  having  enlargement  of  the  heart.  There 
must  be  some  peripheral  obstruction  to  start  the  hypertrophy. 
Sommerbrodt  will  not  even  admit  the  hypertrophy  of  work.  He  says 
there  must  be  more  to  account  for  it,  and  appeals  to  the  loss  of  the 
depressor  reflex  that  makes  the  heart  lose  control  of  its  capillaries. 

As  age  advances  the  tendency  to  inactivity  of  the  body  increases. 
At  the  same  time  the  appetite  instead  of  being  impaired  is  improved. 
The  tissues  actually  demand  more  food  to  supply  the  waste  of  age. 
Frequently  food  is  taken  in  excess,  and  accumulations  in  the  blood 
are  favored  by  a  more  prolonged  rest  after  meals.  The  increase  in 
the  quantity  of  blood  is  indicated  in  the  fulness  of  the  vessels, 
in  the  flushing  of  the  face,  headache,  in  the  tension  of  the  pulse, 
increased  impact  of  the  heart,  short  breath,  attacks  of  palpitation, 
and  dyspnoea.  When,  with  the  increase  in  the  quantity  of  food, 
whether  absolute  or  relative,  to  the  wants  of  the  body,  large  quantities 
of  liquid  are  likewise  ingested,  the  plethora  is  all  the  more  quickly 
developed.  Individuals  who  have  worked  hard  and  have  probably 
led  abstemious  lives,  with  the  acquisition  of  a  fortune  easily  drift  into 
habits  of  luxury.  The  food  is  richer  and  more  abundant,  and  is  in- 
gested with  libations  of  wine.  These  individuals  begin  to  gain  weight, 
become  fat  and  florid,    and  soon  find  that  every   effort  is    attended 
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with  palpitation  and  dyspnoea.  The  distress  on  the  part  of  the  heart 
is  announced  at  first  by  occasional  attacks  of  palpitation,  as  after 
dining  out  or  at  some  public  banquet.  The  sleep  is  disturbed  by 
nightmare.  There  is  a  sense  of  fulness  about  the  head,  vertigo  in 
stooping  over,  as  to  button  the  shoe  or  in  any  act  of  straining,  as  at 
stool.  The  individual  is  said  to  become  puflFy  and  paunchy,  and  by 
this  time  the  hypertrophied  heart  is  beginning  to  flag  in  its  efforts  to 
force  the  blood  through  the  distended  vessels.  So  frequently  is  this 
condition  observed  in  the  upper  classes  as  to  be  distinguished  as  the 
plethora  of  luxury,  or  what  the  German  writers  call  "  luxus  con- 
sumption." The  child  of  luxury  soon  becomes  familiar  with  the  fact 
that  life  has  its  compensations  in  every  direction,  and  the  rich  mer- 
chant, public  official  with  a  sinecure,  and  successful  professional  man 
learn  that  dignity  may  be  secured  without  ease,  and  that  non  in  otio 
quies. 

Alcohol  in  any  form  acts  in  various  ways  in  the  development  of 
hypertrophy  of  the  heart;  first,  as  a  chemical  poison  in  the  produc- 
tion of  arterio-sclerosis,  chiefly  in  the  stronger  forms,  as  in  brandy, 
whiskey,  etc. :  second,  by  increasing  the  quantity  of  blood  in  a 
mechanical  way,  chiefly  in  the  weaker  forms,  as  in  wine,  and  more 
especially  in  beer.  Alcohol  acts  also  upon  the  nervous  mechanism  of 
the  heart.  Bollinger  called  especial  attention  to  the  great  frequency 
of  heart  disease  in  Munich,  with  the  statement  that  it  ranks  in  that 
city  third  as  the  cause  of  death.  Sendtner  had  already  observed  that 
the  mortality  from  heart  disease  of  brewers  and  workers  with  beer 
was  much  greater  than  the  general  mortality.  The  blood-pressure 
and  pulse  frequency  are  directly  increased  after  the  ingestion  of  any 
kind  of  fluid,  but  they  are  highest  after  beer,  probably  on  account  of 
its  carbonic  acid  gas  and  alcohol,  and  possibly  from  the  preponderance 
of  potash  salts.  Next  in  descending  series  after  beer  are  brandy, 
wine,  coffee,  tea,  cocoa,  water.  Bollinger  observed  that  after  the  in- 
gestion of  a  pint  of  water  during  work  by  a  strong  girl,  aged  twenty- 
two,  the  blood-pressure  returned  to  the  normal  in  the  course  of  one 
hour,  but  after  the  ingestion  of  a  pint  of  Avine  and  water  or  of  a  pint 
of  beer,  under  the  same  work,  the  blood-pressure  reached  the  normal 
only  after  two  hours.  The  bloated  beer-drinkers  of  our  own  country 
nearly  all  suffer  in  the  course  of  a  few  years  from  dilatation  of  the 
heart,  the  consequence  of  a  previous  hypertrophy.     Billings  showed 
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that  the  mortality  of  dealers  in  liquor  from  twenty-five  to  sixty  years 
of  age  from  diseases  of  the  circulatory  system  was  140,  while  that 
of  men  generally  was  120  to  the  thousand.  My  experience  with 
brewers  leads  me  to  believe  a  much  greater  disproportion,  Whei*e 
the  luxurious  habits,  more  especially  of  the  ingestion  of  alcohol,  are 
associated  with  disease,  for  instance  with  syphilis,  which  is  the  real 
progenitor  of  arterio-sclerosis,  or  where  the  heart  is  kept  in  a  state  of 
excitation  by  nerve  irritants,  strong  coffee,  tea,  and  tobacco,  the  effect 
upon  the  heart  is  even  more  rapid  and  certain.  The  hypertrophy  of 
the  heart  which  occurs  in  age  directly  introduces  the  subject  of  ar- 
terio-sclerosis. 

Charcot  commented  upon  the  fact  that  while  every  other  organ  in 
the  body  shrinks  in  volume  in  advancing  years,  the  heart  preserves  its 
natural  size,  and  in  some  cases  undergoes  a  real  hypertrophy.  Cohn- 
heini  also  noticed  the  fact  that  the  heart  of  old  persons  does  not,  as  a 
rule,  participate  in  the  general  atrophy  of  the  body,  especially  of  the 
muscles,  but  rather  increases  in  mass  and  volume.  Beneke  believed 
that  only  those  individuals  reach  advanced  life  who  are  naturally 
endowed  with  strong  hearts,  and  that  age  is  not  a  possible  inheritance 
of  all,  but  only  a  select  few  destined  to  it  from  birth ;  but  Balfour 
cites  this  view  only  to  refute  it  with  the  declaration  that  he  has  seen 
too  many  weak  hearts,  and  even  hearts  mechanically  defective,  attain 
advanced  age,  to  be  able  to  regard  the  idea  as  even  approximately  true. 

Arterio-sclerosis  is  the  most  pronounced  factor  in  the  process  of 
senile  involution.  The  so-called  natural  death  occurs  by  the  process 
of  arterio-sclerosis. 

Without  knowing  the  steps  of  this  process,  Bichat,  with  the  pre- 
science of  genius,  said,  as  long  ago  as  1805,  the  great  difference  in 
death  from  old  age  and  death  from  sudden  seizure  is  that  "  death  in 
age  commences  at  the  periphery  and  ends  at  the  heart — the  empire 
of  death  begins  at  the  circumference  and  ends  at  the  centre ;  while 
in  sudden  seizure  death  commences  at  the  heart  and  spreads  over  the 
body  generally — death  begins  at  the  centre  of  vitality  and  gradually 
extends  to  its  utmost  bounds." 

Anything  which  favors  the  development  of  arterio-sclerosis  pre- 
cipitates the  changes  of  age.  These  causes  are  chiefly  alcoholism, 
syphilis,  Bright's  disease,  diabetes,  gout,  saturnism,  and  psychical 
influences. 
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Syphilis  may  enlarge  the  heart  by  the  direct  deposit  of  gummatous 
tumors,  but  more  frequently  in  the  processes  of  arterio-sclerosis. 
Syphilis  ranks  next  to  alcohol  in  the  production  of  cicatrical  myocar- 
ditis. This  condition  soon  renders  the  heart  incompetent,  and  sudden 
heart-failures,  marked  by  palpitation,  dyspnoea,  more  rarely  by  cya- 
nosis, oftener  by  praecordial  pain,  may  immediately  precede  sudden 
heart-failure  and  death.  In  some  of  "these  cases  death  occurs  really 
suddenly  without  any  previous  sign  of  infection  of  the  heart.  More 
frequently  the  process  is  slower,  and  the  first  indication  of  infection 
is  an  early  exhaustion.  In  these  cases  there  is  usually  more  or  less 
dyspnoea  upon  exercise,  and  oedema  may  show  itself  about  the  feet  at 
night.  Syphilis  of  the  heart  belongs  among  the  latter  manifestations 
of  the  disease.  It  may  therefore  show  itself  in  the  absence — that  is, 
after  the  subsidence — of  other  lesions.  But  the  history  of  the  infection 
can  usually  be  traced  under  a  searching  examination.  Thus  some- 
times osteophytes  are  felt  upon  the  legs,  or  faint  cicatrices  or  pigmen- 
tations about  the  tibia  stamp  the  character  of  the  disease.  Some- 
times there  is  evidence  of  alopecia.  Patients  complain  of  pain, 
sometimes  fixed  and  deep  seated,  in  the  bones,  especially  in  the  bones 
of  the  skull,  tibia,  and  ribs.  I  would  not  dare  to  dwell  here  upon 
the  signs  of  syphilis.  Dilatation  of  the  heart  soon  supervenes  when 
syphilis  attacks  the  heart,  and  the  cause  of  the  condition  is  readily 
revealed  so  soon  as  it  is  suspected ;  then  any  doubt  is  soon  dispelled 
by  the  efficacy  or  failure  of  ti^eatment.  One  of  the  most  satisfactory 
cases  which  I  ever  had  was  that  of  a  fashionable  lady  at  a  watering- 
place,  who  suffered  attacks  of  vertigo  and  dyspnoea,  at  first  only  upon 
exercise,  as  in  the  ball-room,  later  upon  lighter  provocation,  as  after 
the  ingestion  of  strono;  coff'ee  or  emotional  disturbance,  and  who 
showed  distinctive  evidence  of  dilatation  of  the  heart  in  a  weak  and 
irregular  pulse,  in  oedema  of  the  feet,  in  association  with  a  few  vague 
physical  signs  on  the  part  of  the  heart  itself.  This  patient  had  wan- 
dered wide  in  the  vain  search  of  relief.  The  case  had  been  properly 
diagnosticated  as  a  myocarditis  by  many  good  men,  and  digitalis  and 
other  heart  stimulants  had  been  regularly  administered,  but  always 
without  any  real  avail.  The  request  for  a  remedy  for  falling  of  the 
the  hair  first  excited  my  suspicion  of  a  possible  syphilis,  and  then  a 
slight  examination  of  the  history  in  the  right  direction  soon  disclosed 
the  previous  existence  many  years  before  of  an  eruption,  sore-throat. 
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ulcers  of  the  tibia,  one  of  which  in  fact  existed  at  the  time,  with 
other  unmistakable  signs  of  the  disease.  Under  the  inunction  treat- 
ment this  patient  made  a  rapid  recovery. 

The  relation  of  Bright's  disease  to  hypertrophy  of  the  heart  is  too 
broad  for  discussion  in  the  limits  of  this  paper.  Besides  the  connec- 
tion is  so  well  known  that  the  feel  of  a  hard  pulse  in  the  radial 
artery  refers  the  practitioner  at  once,  in  the  absence  of  valve  lesion, 
to  disease  of  the  kidney. 

Diabetes  produces  enlargement  of  the  heart  through  arterio-sclero- 
sis.  Israel  found  hypertrophy  of  the  left  ventricle  in  ten  per  cent,  of 
the  cases  of  diabetes.  Mayer  and  Saundby  in  13  per  cent.  The 
hypertrophy  of  the  heart  was  found  in  connection  also  with  disease  of 
the  kidney.  Meyer  found  hypertrophy  of  the  whole  heart  in  24  of 
90  cases  of  diabetes  (27  per  cent.)  during  life. 

Gout  always  affects  the  heart  in  time.  The  older  writers  never 
fiiil  to  speak  of  gout  of  the  heart.  The  heart  is  affected  generally 
in  connection  with  the  kidneys.  The  hypertrophy  of  the  heart  is 
usually  considered  a  sequel  of  the  cirrhosis  of  the  kidney.  The 
modern  view  is  rather  to  the  effect  that  the  same  cause  produces 
both  conditions.  At  least  the  pathological  process  in  both  organs 
is  an  expression  of  interstitial  sclerosis.  Atheroma  of  the  coronary 
arteries  is  very  frequent  in  gout.  All  the  conditions  are  favored  by 
the  fact  that  they  occur  in  age,  which  is  in  itself  an  important  ele- 
ment in  the  production  of  arterio-sclerosis. 

The  influence  of  saturnism  in  the  production  of  lead-poisoning  is 
so  generally  acknowledged  as  to  make  it  superfluous  to  cite  authors  or 
statistics.  In  fict,  the  influence  of  lead-poisoning  throws  a  strong 
light  upon  the  chemical  character  of  the  toxaemia  in  alcohol,  syphilis, 
and  gout.  Saturnism  is  more  frequent  than  is  commonly  believed. 
Sometimes  it  takes  a  cross-examination  to  disclose  ,it.  I  was  called 
last  month  in  consultation  with  a  physician  and  surgeon  to  give  a 
casting  vote  as  to  the  necessity  or  not  of  opening  the  abdomen  in  a 
case  of  apparent  obstruction  of  the  intestine  of  five  days'  duration.  The 
case  impressed  me  as  an  intestinal  paresis.  There  had  been  a  history  of 
continual  constipation  and  with  it  some  colic,  but  there  was  no  other 
sign  of  lead-poisoning  and  there  was  no  lead-line  on  the  gums.  I 
succeeded  in  discovering  the  fact  that  the  patient,  the  foreman  of  a 
large  establishment,  had   improvised  an  ice-cooler  with  lead-pipe,  by 
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coiling  it  round  and  round  like  a  coil  of  rope  and  filling  the  centre  of 
the  coil  with  ice.  After  this  discovery  the  bowels  w^ere  moved  with  a 
good  big  dose  of  laxol. 

Hypertroijhy  from  Hyocarditis.  Hypertrophy  occurs  in  the  same 
way  in  the  various  degenerations  of  myocarditis,  and  enlargement  of 
the  heart  is  usually  seen  in  the  course  of  diphtheria,  scarlet  and 
typhoid  fevers,  which  are  the  most  frequent  causes  of  myocarditis. 
Penzoldt  speaks  of  the  acute  dilatations  which  occur  in  this  group 
and  which  belong  in  a  characteristic  and  tragic  way  to  diphtheria. 
Acute  dilatations  have  been  observed  also  in  typhus  fever,  pneumonia, 
erysipelas,  and  dysentery.  As  the  heart-muscle  is  rapidly  Aveakened 
in  these  affections,  the  enlargement  is  chiefly  the  result  of  dilatation, 
but  for  a  time  the  heart  counteracts  the  weakness  of  its  structure  by 
increase  in  its  volume.  Krehl  finds  from  his  studies  that,  as  might 
have  been  premised,  inflamed  muscles  contract  badly.  Under  defec- 
tive contraction  the  ventricle  does  not  empty  itself  entirely.  There 
is  of  necessity,  as  Roy  and  Adami  call  it,  residual  blood  in  the  ven- 
tricular chambers.  These  acute  observers  found,  in  fact,  in  their  ex- 
periments on  the  lower  animals  that  "  when  they  pushed  the  little 
finger  into  the  cavity  of  the  ventricles  it  could  be  felt  that  while  the 
walls  of  the  ventricle  in  the  lower  two-thirds  up  to  the  apices  of  the 
papillary  muscles  close  completely  around  the  finger,  there  is  a  clear 
space  in  the  upper  third  Avhich  is  not  and  cannot  be  emptied  of  blood. 
These  observers  show,  therefore,  that  hypertrophy  is  never  primary^ 
but  is  always  preceded  by  dilatation.  They  thus  give  the  death-blow 
to  concentric  hypertrophy.  Hypertrophy  is  always,  of  necessity, 
eccentric.  It  is  difficult  to  keep  from  straying  into  the  inviting  fields 
of  physiology  and  pathology.  I  may  make  the  remark  that  chronic 
myocarditis  is  a  hypertrophy  of  the  heart. 

To  return  at  once  to  hypertrophies,  in  consequence  of  nervous  in- 
fluences. Here  may  be  studied  first  the  hypertrophy  from  mechanical 
irritation  of  the  vagus,  from  irritation  in  the  course  of  the  origin  of 
the  trunk  of  the  vagus,  as  from  sclerotic  changes  in  the  medulla  in 
the  course  of  bulbar  aff"ections  or  irritations  of  the  trunk  of  the  nerve 
by  the  pressure  of  tumors,  lymphatic  glands,  etc.,  which  lead  even- 
tually to  hypertrophy  of  the  heart.  Whatever  may  be  the  theory  of 
its  origin,  Basedow's  disease  is  attended  sooner  or  later  by  enlargement 
of  the  heart.     The  change  in  the  outlines  is  not  apparent  at  first, 
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but  ensues  after  the  development  of  the  goitre  and  exophthalmus  and 
the  existence  of  palpitation  for  some  time.  It  is  noticed  then  that 
the  heart  is  enlarged  ;  the  dulness  reaches  to  and  beyond  the  right 
border  of  the  sternum,  while  the  apex  is  dislocated  downward  and  to 
the  left.  The  enlargement  here,  however,  is  not  so  much  a  hyper- 
trophy as  a  dilatation,  which  soon  sets  in,  as  is  evidenced  by  the 
paroxysmal  attacks  of  dyspn'oea,  and  more  especially  of  extreme 
frequency  of  the  pulse,  tachycardia,  which  is  when  extreme — 200  and 
more — now  regarded  as  a  sign  of  acute  dilatation.  Most  cases  of 
Basedow's  disease  succumb  sooner  or  later  to  heart-failure. 

Hypertrophy  from  Chemical  Irritation  of  the  Vagus.  Under 
this  head  may  be  considered  the  action  of  alcohol,  which  has  already 
been  studied  in  connection  with  the  changes  in  the  vascular  system 
and  increase  of  muscular  eifort,  and  of  tobacco,  coffee,  tea,  and  stimu- 
lants of  this  class.  Tobacco  affects  different  people  in  different 
ways.  Most  people  are  poisoned  by  it  at  the  start.  Ordinarily 
tolerance  is  begotten  in  time  and  the  individual  may  indulge  in  the 
use  of  tobacco,  even  to  excess,  without  any  symptoms  of  distress 
other  than  occasional  nausea.  Certain  individuals  may  use  tobacco 
to  excess  without  any  perceptible  effect  upon  any  organs  of  the  body, 
but,  as  a  rule,  excess  is  punished  in  the  long  run.  It  is  a  common 
experience  that  an  individual  may  use  tobacco  throughout  the  whole 
period  of  adolescence  and  maturity  with  perfect  impunity ;  then  at 
the  age  of  forty  to  fifty,  all  at  once  may  ensue  some  of  the  toxic 
effects  of  the  drug.  If  he  pass  this  period  without  suffering,  he 
may  be  able  to  smoke  without  fear  the  rest  of  his  days.  Certain 
of  these  effects  which  are  characteristic  are  affections  of  the  nervous 
system  of  the  heart.  Tobacco  acts  in  some  persons  upon  the  motor  and 
in  others  upon  the  sensory  apparatus  of  the  heart.  Certain  individ- 
uals are  affected  with  neuralgia  of  the  heart,  sometimes  so  extreme 
as  to  simulate  a  genuine  angina  pectoris.  In  other  cases  only  the 
motor  apparatus  is  affected,  and  the  heart  is  thrown  into  palpitation 
or  shows  arhythmia  or  tachycardia.  The  tobacco  neuroses  of  the 
heart  occur  more  especially  after  smoking  strong  cigars  in  great 
number,  often  after  the  use  of  one  cigar  after  another  during  the 
whole  course  of  the  day.  These  individuals  may  be  then  seized  all  at 
once  during  the  night  with  a  neuralgia  of  the  heart  or  with  a  severe 
attack  of  palpitation.      Attacks  after  chewing  tobacco  are  less  fre- 
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quent,  but  one  such  case  occurred  in  the  practice  of  the  writer,  and 
the  attack,  which  was  the  culmination  of  a  series  of  prodromata, 
showed  itself  with  such  severity  when  it  occurred  as  to  cause  the 
patient  to  abandon  his  filthy  habit  at  once  and  forever.  It  is  said 
that  though  other  symptoms  of  tobacco-poisoning  may  ensue,  these 
attacks  of  neuralgia  and  palpitation  of  the  heart  never  occur  after 
the  use  of  cigarettes. 

Coffee  is  a  direct  stimulant  of  the  heart.  The  active  principle  of 
it,  caffeine,  exercises  its  chief  influence  on  the  nerves  of  the  heart. 
The  use  of  strong  coffee  invariably  brings  on  an  attack  of  palpitation 
in  some  people,  and  the  excessive  use  of  coffee  leads  finally  to  ex- 
haustion and  enlargement  of  the  heart.  Tea  acts  in  the  same  way, 
though  it  is  a  milder  beverage,  and  is  therefore  oftener  indulged  in  to 
excess.  Palpitation  of  the  heart  belongs  among  the  common  symp- 
toms of  tea-drinkers'  dyspepsia. 

Hypertrophy  in  consequence  of  excess  in  venery.  Excess  in  venery 
exhausts  the  heart  both  by  physical  efibrt  and  nervous  strain.  Such 
excess  is  most  frequently  indulged  in  by  young  men,  and  attacks  of 
palpitation  and  exhaustion,  associated  in  course  of  time  with  hyper- 
trophy of  the  heart,  are  occasionally  observed.  These  conditions  are 
sometimes  seen  in  young  married  life,  but  are  more  frequent  when 
unnatural  stimulus  is  sought  in  illegal  relations.  But  the  condition  is 
not  common.  The  heart  has  wonderful  reserve  force,  and  recuperates 
generally  under  rest.  The  physician  is  consulted  most  frequently 
pei'haps  by  older  men,  especially  by  older  men  with  young  wives,  or 
by  the  habitual  roue  and  debauche.  But  coitus  reservatus  and  pro- 
longating hurt  the  heart.  Women  are  almost  never  afi'ected  in  this 
way,  though  the  condition  has  been  reported  in  exceptional  cases, 
especially  among  prostitutes  and  sexual  perverts.  Children  or  young 
people  of  either  sex  who  indulge  in  masturbation  to  excess  may  suffer 
in  the  same  way.  I  have  seen  much  more  palpitation  and  prtecordial 
anxiety  from  this  cause  and  because  of  the  depressing  psychical  effects. 

The  vagus  nerve  slows  the  heart  and  may  reduce  the  output  as  much 
as  30  per  cent.  Such  a  reduction  as  that  leaves  blood  in  the  heart. 
The  nervous  mechanism  of  the  heart  is  adjusted  with  infinite  nicety. 
The  heart  is  made  for  the  body.  The  capillaries  are  formed  first  in 
the  tissues,  then  come  the  smaller  vessels,  next  the  larger  vessels, 
finally  the  heart,  of  the  proper  size,  weight,  and   capacity,  in   every 
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•way  in  proper  proportion  to  the  wants  of  the  tissues.     The  tissues 
signify  their  wants  to  the  heart. 

The  heart  also  has  a  way  of  signifying  its  capacities.  It  can,  through 
the  arterioles,  control  the  calibre  of  the  capillaries,  but  if  these  ves- 
sels are  sclerotic  they  cannot  respond  to  the  heart,  consequently  so 
far  from  assisting  in  the  circulation  of  the  blood  by  their  own  resili- 
ence they  throw  extra  work  upon  the  heart  by  resistance.  Further, 
stimulating  and  inhibitory  influences  go  to  the  heart  from  all 
parts  of  the  nervous  system.  It  is  true  that  there  is  no  tonic  like 
pleasure.  In  the  same  way  the  heart  feels  the  influence  of  depressing 
emotions.  Balfour  speaks  of  the  pathetic  manner  in  which  life  is 
every  day  shortened  by  the  petty  troubles,  anxieties,  and  worries  which 
are  of  daily  occurrence,  and  which  by  continual  inhibition  impair  the 
ventricular  systole  and  favor  dilatation  of  the  heart.  "  There  are  few 
of  us,"  he  says,  "  who  have  been  in  practice  for  even  but  a  short  time 
who  have  not  had  occasion  to  note  the  development  of  serious  cardiac 
symptoms  from  the  trouble  arising  out  of  untoward  domestic  affairs, 
the  worry  of  an  unsuccessful  business,  or  even  the  wear  and  tear  of  a 
too  successful  business  which  has  outgrown  the  physical  powers  of  its 
manager."  Leyden  distinguishes  two  stages  of  this  aff'ection  of  the 
heart,  which  is  produced  non  vi,  sed  saepe  eadendo,  the  stage  of  er- 
ethism and  that  of  organic  dilatation. 

I  have  in  this  simple  clinical  study  laid  myself  liable  to  the  charge 
of  having  confounded  hypertrophy  and  myocarditis.  And  I  have  not 
drawn  lines  between  these  conditions.  The  anatomist  does  not,  and 
why  should  the  clinician  ?  This  leads  me  to  the  last  word  about 
hypertrophy. 

From  whatever  cause  it  may  occur,  hypertrophy  of  the  heart  is 
diff'erently  interpreted  by  the  pathologists.  Hypertrophy  has  long 
been  regarded  as  a  physiological  process,  as  an  overgrowth  which  over- 
comes obstacles.  It  is  always  spoken  of  as  a  compensatory  process, 
and  is  regarded  with  favor  by  the  clinician,  who  considers  the  outlook 
good  always  so  long  as  the  hypertrophy  is  marked,  and  makes  his 
prognosis  bad  only  when  the  hypertrophy  begins  to  give  way,  when 
the  heart  muscle  suff"ers  degeneration-  and  the  heart  chambers  become 
dilated.  It  is  certain  that  it  may  last  for  years.  Thus,  Balfour 
speaks  of  an  acquaintance  with  a  hale  old  gentleman,  eighty-six  years 
of  age,  who  for  sixty-six  of  these  years  was  known  to  have  suffered 
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with  a  dilated  and  liypertrophied  heart.  Sixty-six  years,  he  says,  is 
certainly  the  longest  period  in  his  experience  that  mitral  regurgitation 
with  hypertrophy  has  been  known  or  even  surmised  to  exist.  We  cite 
for  the  comfort  it  gives  to  patients  the  statement  of  Sir  Andrew  Clark, 
who  knew  of  684  cases  of  chronic  valve  disease,  which  showed  no 
symptoms  of  heart  disease  for  five  years.  Bean  calls  this  hypertrophy 
providential;  all  clinicians  call  it  compensatory. 

But  this  view  does  not  remain  undisputed  at  the  present  time ;  at 
least  it  does  not  apply  to  the  peripheral  hypertrophies.  Thus  certain 
pathologists  of  the  modern  school  are  not  willing  to  consider  hyper- 
trophy as  at  all  a  physiological  process.  It  is  regarded  always  as  evi- 
dence of  disease.  Krehl,  for  instance,  claims  it  as  certain  that  hyper- 
trophy of  the  heart  "  carries  with  it  in  its  formation  the  germ  of  death, 
and  this  fact  distinguishes  it  absolutely  from  the  usual  work  hyper- 
trophy of  the  skeleton  muscles."  Nobody,  he  says,  considers  the 
strong  biceps  of  a  gymnast  as  dangerous,  "  but  what  experienced 
physician  would  venture  to  consider  an  hypertrophied  heart  healthy, 
no  matter  how  well  it  does  its  work  at  the  time.  The  great  mass  of 
men  who  have  this  hypertrophy  succumb  to  insufficiency."  Further, 
he  maintains  an  author  may  cite  a  number  of  cases  of  improvement 
under  proper  treatment,  but  none  in  which  the  heart  symptoms  entirely 
disappear.  Krehl  always  finds  anatomical  evidence  of  disease,  usually 
in  some  of  the  processes  of  arterio-sclerosis  in  the  hypertrophied  mus- 
cle of  the  heart.  Besides  it  may  not  be  maintained  that  voluntary 
muscles  do  not  suffer  under  continued  use.  Allbutt  finds  that  the  file- 
cutters  of  Sheffield,  whose  vocation  compels  them  to  use  their  arms 
continuously  in  rapid  flexion,  show  at  first  a  great  enlargement  of  the 
biceps,  but  after  a  few  years  this  muscle  wastes  and  falls  far  below  its 
normal  size. 

Van  Noorden  distinguishes  the  hypertrophy  of  the  heart  in  diabetes 
as  a  welcome  complication ;  for  of  itself  alone  it  is  never  the  cause  of 
any  distressing  symptoms.  But  he  recognizes  at  the  same  time  that 
the  muscular  tissue  of  this  hypertrophy  shows  a  greater  tendency  to 
subsequent  exhaustion  and  weakness  than  does  the  tissue  of  the  nor- 
mal heart.  Frerichs  has  shown  that  heart-failure,  entirely  indepen- 
dent of  coma,  is  a  not  infrequent  cause  of  death  in  diabetes.  The 
final  fatal  failure  follows  immediately  some  unusual  exertion  or  emotion. 

So  it  is  certain  that   a  more  thorough  appreciation  of  the  causes 
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which  lead  up  to  hypertrophy  of  the  heart  would  enable  us  to  recog- 
nize the  frequency  of  the  condition  in  its  slow  insidious  development, 
and  by  recognizing  it  earlier  would  relieve  medicine  from  some  of  the 
opprobrium  which  rests  upon  it  in  connection  with  the  frequent  reports 
of  sudden  death  from  "heart-failure." 


DISCUSSION. 


Dr.  Musser  :  I  would  like  to  say  a  word  in  regard  to  Dr.  Whittaker's 
paper.  I  have  recently  had  several  cases  in  which  the  occurrence  of  dilata- 
tion and  the  development  of  a  mitral  regurgitant  murmur,  in  persons  who 
previously  had  hypertrophy  of  the  heart,  due  to  vascular  changes,  gave 
relief  to  the  cardiac  symptoms,  to  the  violent  palpitation,  praecordial  distress, 
and,  indeed,  in  each  instance  to  attacks  of  angina.  One  patient,  who  had  an 
aortic  lesion,  had  a  very  severe  attack  of  angina  extending  over  a  period  of 
four  or  five  weeks,  so  that  her  life  was  despaired  of,  but  the  development  of 
the  mitral  murmur  relieved  her  of  pain  and  other  cardiac  symptoms.  This 
has  been  as  long  as  four  years  ago  that  the  attacks  of  angina  occurred. 
Kecently  other  cases  have  occurred  where,  similarly,  relief  to  cardiac  symp- 
toms, and  relief  to  high  tension,  with  which  were  associated  headache  and 
congestive  symptoms  referable  to  the  brain,  came  when  the  mitral  murmur 
developed — the  murmur  due  undoubtedly  to  dilatation.  This  has  occurred 
to  me  so  often  that  I  have  been  rather  glad  to  welcome  the  development  of 
the  murmur  of  mitral  regurgitation  or  dilatation  in  individuals  who  have  had 
symptoms  due  to  arterial  tension  and  due  to  the  consecutive  hypertrophy. 

I  might  also  record  an  instance  under  my  care  three  months  ago  of  a  naval 
officer,  who  was  a  constant  smoker,  and  might  be  referred  to  as  the  type  of 
individual,  in  the  middle  period  of  life,  to  whom  tobacco  becomes  poisonous. 
The  man,  only  fifty-two  years  of  age,  had  an  attack  of  tachycardia,  palpita- 
tion, and  some  anginoid  symptoms.  I  suspected  that  tobacco  was  the  cause 
of  them,  but  he  protested  that  he  had  smoked  since  the  age  of  fourteen.  I 
consented  to  the  use  of  tobacco  again,  thinking  that,  after  all,  this  could 
hardly  be  the  cause,  when  the  attacks  again  occurred  and  were  quite  serious. 
The  final  disuse  of  tobacco  has  caused  the  attacks  to  cease.  The  man  has 
hypertrophy  of  the  heart,  but  without  high  vascular  tension. 


THE   USE   OF   THE   DIFFERENTIAL  STETHOSCOPE  IN 
THE  STUDY  OF  CARDIAC  MURMURS. 


By  ANDREW  H.  SMITH,  M.D., 

OF  NEW  YORK. 


Although  usually  the  auditory  impressions  made  upon  the  two 
organs  of  hearing  are  blended  together,  and  are  perceived  by  the  sen- 
sorium  as  one,  it  is  possible,  by  a  little  training,  to  acquire  the  power 
of  separating  them,  compelling  the  sensorium,  as  it  were,  to  take  sep- 
arate cognizance  of  the  perceptions  received  through  one  ear,  as 
distinguished  from  those  received  through  the  other. 

To  do  this,  however,  the  sound-waves  must  reach  the  drum-mem- 
branes through  different  and  distinct  channels.  This  is  effected  by 
the  differential  stethoscope,  which,  in  its  simplest  form,  differs  from 
the  ordinary  binocular  instrument  simply  in  having  two  thoracic  ex- 
tremities instead  of  one,  each  connected  with  its  respective  ear-piece. 
This  arrangement  enables  us  to  hear  separately  two  sounds  produced 
at  the  same  time  in  two  localities  more  or  less  distant  from  each  other. 

An  analogous  effect  is  produced  when  a  piece  of  cardboard  is  placed 
edgewise  between  the  eyes.  In  this  case  the  visual  field  for  near 
objects  is  divided,  and  though  the  advantage  of  binocular  vision  is  lost, 
it  is  possible  with  a  little  effort  to  take  cognizance  of  two  distinct 
visual  impressions  at  the  same  time. 

The  field  in  which  this  stethoscope  is  useful  is  a  restricted  one,  but 
within  that  field  it  may  render  essential  service.  Its  aid  as  a  differen- 
tial instrument  is  important  in  determining  the  time^  rather  than  the 
quality,  of  sounds  heard  in  different  cardiac  locations.  We  have  no 
practical  difficulty  in  appreciating  even  a  slight  dissimilarity  in  sounds 
which  are  separated  by  short  intervals.  We  can,  therefore,  with  the 
ordinary  stethoscope,  change  the  instrument  from  one  part  of  the 
cardiac  area  to  another,  and  compare  satisfactorily  the  quality  of  the 
sounds  we  hear. 

Under  normal  conditions  the  difference  in  character  between  the 
first  and  second  sounds  of  the  heart  is  enough  in  itself  to  distinguish 
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them  from  each  other,  independently  of  the  element  of  time.  But 
cases  occur,  not  infrequently,  in  which  neither  the  character  nor  the 
time  of  the  heart-sounds  is  available  for  this  distinction.  In  these 
cases  the  quality  of  one  or  both  of  the  sounds  is  masked  by  the  pres- 
ence of  a  murmur,  or  so  modified  by  conditions  of  vascular  tension  as 
to  be  unrecognizable,  while  at  the  same  time  the  intervals  embraced 
in  the  cardiac  cycle,  instead  of  being  unequal,  have  the  same  duration. 
This  latter  condition  occurs  whenever  the  heart's  action  is  greatly 
accelerated,  as  the  increase  in  frequency  is  chiefly  at  the  expense  of 
the  longer  interval.  At  the  same  time,  with  such  a  rapid  action,  it  is 
impossible  to  tell  which  of  the  alternate  sounds  corresponds  with  the 
apex-beat  or  the  carotid  pulse. 

Under  these  conditions  it  is  manifest  that  if  we  find  a  murmur  at 
the  apex,  and  by  shifting  the  stethoscope  we  find  another  at  the  base, 
we  shall  be  utterly  unable  to  tell  whether  the  two  occur  simultaneously 
or  successively.  And  yet  the  entire  question  of  how  the  signs  shall 
be  interpreted  hinges  upon  this  point.  Supposing  a  lesion  at  each 
orifice,  then,  if  the  murmurs  are  synchronous,  one  must  be  direct 
and  the  other  regurgitant.  If,  on  the  other  hand,  they  are  alternate, 
then  both  must  be  direct  or  both  regurgitant. 

Now,  whatever  help  it  would  be  to  us  in  the  solution  of  the  problem 
to  know  whether  the  two  murmurs  are  produced  at  the  same  time,  or 
first  one  and  then  the  other,  that  amount  of  help  we  can  get  from 
the  difi"erential  stethoscope.  If  we  place  one  extremity  over  the  apex, 
and  the  other  over  the  aortic  area,  we  shall  know  at  once  what  is  going 
on  in  each  locality  with  each  period  of  systole  and  diastole.  If  we 
hear  a  murmur  with  each  ear  at  or  very  nearly  at  the  same  time,  we 
shall  know  that  the  two  murmurs  are  produced  by  the  same  act  of  the 
heart.  If  we  hear  a  murmur  alternately  with  the  riglit  and  the  left 
ear,  we  shall  know  that  one  occurs  with  systole  and  the  other  with 
diastole. 

I  have  seen  lately  two  cases  of  combined  mitral  insufficiency  and 
aortic  stenosis  in  which  the  diflFerential  stethoscope  showed  that  the 
murmur  at  the  apex  preceded  that  of  the  base  by  a  very  appreciable 
interval.  The  systole,  therefore,  was  well  under  way  before  the  blood 
began  to  flow  through  the  aortic  orifice.  This  is  easily  understood 
when  we  consider  that  the  ventricle  must  contract  sufficiently  to  occa- 
sion a  pressure  within  it  in  excess  of  that  in  the  aorta,  before  the 
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blood  will  move  in  the  direction  of  the  latter.  The  leakage  through 
the  mitral  orifice  opposes  this  result  and  delays  the  moment  at  which 
intra-ventricular  tension  reaches  and  exceeds  the  pressure  upon  the 
semilunar  valves.  During  this  interval  of  delay  we  have  the  murmur 
of  regurgitation,  but  not  the  stenotic  mui'mur.  As  the  delay  is  pro- 
portioned to  the  amount  of  blood  flowing  back  into  the  auricle,  the 
interval  between  the  murmurs  is  an  accurate  measure  of  the  incom- 
petency of  the  mitral  valve. 

Reduplication  of  one  or  other  of  the  cardiac  sounds  is  of  frequent 
occurrence,  and  has  been  explained  in  a  variety  of  ways.  A  favorite 
theory  has  been  that  it  was  due  to  a  want  of  synchronism  in  the 
action  of  the  ventricles.  This  point  could  be  determined  by  simulta- 
neous auscultation  of  the  tricuspid  and  mitral,  or  of  the  pulmonary 
and  aortic  areas.  Within  the  past  week  I  saw  a  case  which,  the  day 
before,  had  presented  a  well-marked  reduplication  of  the  second  sound, 
as  observed  by  the  physician  in  charge.  This  was  no  longer  present, 
but  the  differential  stethoscope  showed  a  decided  lagging  in  the  con- 
traction of  the  left  ventricle  as  compared  with  the  right.  At  the  same 
time  the  aortic  second  sound  was  sensibly  later  than  the  pulmonary. 
An  exaggeration  of  this  condition  would  have  constituted  reduplication. 

The  successful  use  of  the  differential  stethoscope  requires  a  fairly 
acute  and  well-trained  ear,  with  no  difference  in  the  hearing-power 
between  one  ear  and  the  other.  Some  practice  in  this  special  form  of 
auscultation  may  be  necessary  to  acquire  the  power  of  giving  separate 
yet  simultaneous  attention  to  the  impressions  which  each  ear  receives. 


DISCUSSION. 


Dr.  J.  T.  Whitaker:  This  instrument  would  be  very  valuable  in  some  cases 
if  we  could  find  the  individual  perfect  in  both  ears.  There  is,  unfortunately, 
a  diflference  in  the- two  ears  of  individuals,  and  sometimes  a  very  great  differ- 
ence, as  in  the  case  of  Addison,  who  was  entirely  deaf  in  one  ear,  but  became 
so  acute  of  hearing  in  the  other  ear  that  he  was  the  finest  auscultator  in 
London. 

After  all,  in  these  cases  it  is  not  so  much  the  character  of  the  murmur,  or 
the  situation  of  it,  or  the  reduplication  of  it  that  is  of  importance,  but  rather 
the  condition  of  the  muscle  of  the  heart.  Of  the  factors  that  go  to  make  the 
picture  of  heart  disease,  the  murmur  is  the  most  deceptive  and  affords  the 
least  valuable  information.  It  is  more  important  to  determine  the  condition 
of  the  heart  muscle  as  to  its  dilatation,  and  that  is  determined  chiefly  by  its 
frequency  of  action. 


EXHIBITION  OF  A  CASE  OF  ALBUMINURIC  RETINITIS 

CONSEQUENT  UPON  AN  ATTACK  OF  PURPURA 

HEMORRHAGICA  RHEUMATICA. 

By  D.  W.  PRENTISS,  M.D., 

OP  WASHINGTON. 


I  BRING  before  you  to-day  a  patient  whose  history  was  related  to 
this  Society  in  1890.  He  has  the  interstitial  form  of  nephritis  which 
followed  an  attack  of  purpura  hemorrhagica  rheumatica,  the  form 
known  as  morbus  maculosus  Werholfii.  In  conversation  with  our 
President  a  few  days  ago  he  stated  that  it  was  now  a  question  as  to 
whether  this  disease  caused  nephritis,  and  as  this  man's  nephritis  is  so 
certainly  caused  by  that  attack  of  purpura,  I  thought  it  worth  while 
to  bring  it  before  you.  The  case  is  of  interest  also  from  the  fact  that 
it  has  been  quite  slow  in  its  progress.  The  beginning  of  the  swelling 
of  the  face  and  legs  occurred  about  a  year  ago,  and  the  disease  pur- 
pura occurred  six  years  ago,  so  that  there  is  a  number  of  years  be- 
tween the  discovery  of  the  nephritis  and  the  disease  from  which  it 
developed. 

It  will  be  remembered  that  in  this  case  of  purpura  there  was  hemor- 
rhage from  the  bladder,  and  almost  certainly  from  the  kidneys  at  the 
same  time,  along  with  the  other  hemorrhages.  Trouble  began  in  his 
eyes  about  five  months  ago,  and  since  that  time  his  vision  has  been 
gradually  failing,  until  now  we  have  a  condition  of  the  retina  in  which 
the  yellow  spot  is  almost  entirely  covered  by  degenerative  changes, 
and  there  are  a  number  of  hemorrhages  in  diiferent  portions  of  the 
retina.  Strange  to  say,  this  young  man  has  continued  at  work  at  his 
trade,  that  of  a  carpenter,  until  within  the  last  two  or  three  weeks, 
and  he  still  works  as  much  as  he  can. 

The  analysis  of  the  urine,  which  was  made  yesterday,  is  as  follows : 
The  urine  is  clear,  pale  amber;  specific  gravity  1005;  the  amount 
about  two  quarts ;  reaction  acid  ;  albumin  25  per  cent.     Urea  is  but 
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one-third  of  1  per  cent.,  which  is  remarkably  low.  Microscopical 
examination  showed  a  few  granular  casts,  large  and  small,  and  a 
few  epithelial  casts. 

The  exhibition  of  this  case  and  report  of  his  condition  are  intended 
as  a  supplement  to  complete  the  case  reported  to  the  Association  in 
May,  1890,  entitled  "Purpura  Hemorrhagica  Rheumatica,  etc.,"  and 
published  in  the  Transactioxs  for  1890. 


DISCUSSION. 


Dk.  Oslee  :  As  Dr.  Prentiss  has  mentioned  my  name  in  this  connectipn, 
and  as  the  case  belongs  to  a  variety  of  purpura  which  is  not  very  much  recog- 
nized in  this  country,  I  will  say  a  few  words  upon  it.  It  is  doubtful  where 
these  cases  should  be  classed.  They  belong  to  the  group  of  purpura  which 
was  first  described  accurately  by  Henoch,  and  which  have  the  following  char- 
acteristics :  First,  recurrence ;  year  by  year,  perhaps,  the  patient  has  attacks. 
Second,  marked  gastric  and  intestinal  crises,  which  may  occur  without  any 
other  manifestation.  Third,  arthritis,  which  may  occur  alone.  Fourth,  cuta- 
neous manifestations;  not  necessarily  hemorrhages,  but  the  lesions  of  ery- 
thema multiforme.  There  may  be  giant  cedema  or  purpura  simplex,  or  there 
may  be  the  urticaria  with  purpura.  Lastly,  there  may  be  hemorrhages  from 
the  mucous  surfaces,  and  following  the  hsematuria  there  may  be  acute  ne- 
phritis.    I  have  reported  one  fatal  case  of  this  kind. 

The  literature  on  the  subject  is  scanty  in  English.  My  own  is  the  only 
communication  that  I  know  of  on  the  subject;  the  whole  literature  is  very 
fully  given  now  in  an  elaborate  article  published  a  few  years  ago  in  Henoch's 
Festschrift.  It  is  a  disease  which  differs  in  many  respects  from  ordinary  pur- 
pura. It  is  more  allied  to  certain  types  of  erythema  multiforme,  and  is  related 
to  the  angio-neurotic  oedema  in  which  also  gastric  crises  occur. 

Dr.  Stockton  :  I  wish  to  speak  of  a  young  man  under  my  care,  referred 
to  me  because  of  hemorrhages  of  the  retina.  These  hemorrhages  have  oc- 
curred at  intervals  for  the  past  four  or  five  years.  No  other  evidences  of 
purpura  have  occurred  on  the  body,  nor  has  the  man  suffered  from  any 
arthritic  trouble.  He  has  had  gastric  crises,  and  is  to  some  extent  anaemic. 
My  assistant,  through  examination  of  the  blood,  came  to  the  opinion  that 
this  was  a  case  of  purpura  hemorrhagica,  although  there  had  been  no  hem- 
orrhages except  in  the  eye.  The  case  is  not  the  result  of  kidney  lesions. 
There  is  no  albuminuria,  and  the  kidneys  seem  in  every  way  to  perform  their 
functions.  There  is  no  history  of  malaria  or  of  other  known  causes  of  hem- 
orrhage. 
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Dr.  OsLER :  I  do  not  recall,  in  the  tables  in  Henoch's  Festschrift,  any 
cases  of  chronic  nephritis.  There  is  a  full  table  of  the  recorded  cases.  I 
have  a  record  now  of  ten  instances  in  which  this  combination  has  occurred. 

Dr.  Prentiss:  "When  this  boy  was  brought  here  before,  one  of  the  mem- 
bers suggested  treating  him  with  phosphorus.  This  was  done  with  very  great 
advantage. 
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Interest  in  this  curious  disease,  mycetoma  pedis,  has  been  stimu- 
lated during  the  last  three  or  four  years  by  the  researches  of  Kan- 
thack/^,  '■*  and  of  Boyce  and  Surveyor^  ^, '',  ^  in  England,  of  Vincent 
in  Algeria,^",  ^^  and  of  Bassini  \  ^'^  in  Italy  ;  and,  whereas,  it  used  to  be 
considered  as  essentially  a  local  disease,  occurring  only  in  India,  and 
mainly  in  the  Madura  district,  and  in  the  Province  of  Scinde,  we 
now  know  that  it  has  been  met  with  elsewhere:  in  Italy,  in  Algeria, 
and  (I  have  this  on  the  authority  of  Dr.  Kanthack)  in  Germany. 

The  case  we  record  is,  we  believe,  the  first  on  this  continent  in 
which  we  are  dealing  with  the  true  disease  in  a  patient  who  has  passed 
all  his  life  in  America.  We  say  this  with  some  hesitancy,  for  there 
are  not  a  few  features  in  connection  with  Kemper's  case,^'  published 
nineteen  years  ago,  which  render  it  probable  that  the  appearances 
described  were  those  of  true  Madura  foot.  Nevertheless,  in  more 
than  one  particular  the  short  account  given  introduces  variations  from 
the  typical  symptomatology.  To  these  we  shall  recur  later.  Another 
case  occurring  in  the  practice  of  Dr.  Charles  T.  Parkes,  of  Chicago 
(quoted  by  Shoemaker),  is  invalidated  in  this  connection  by  the  fact 
that  the  patient  had  resided  for  many  years  in  India. 

The  following  notes  of  this  case  were  obtained  by  one  of  us  (R.  C. 
K.)  with  some  little  difficulty  from  the  dense  and  taciturn  patient. 

Xavier  Lacompte,  a  French-Canadian,  aged  twenty-one  years,  was  born  in 
Montreal,  and  has  always  lived  there,  save  for  five  years,  between  the  ages  of 
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twelve  and  seventeen,  passed  in  the  Province  of  Ontario.  He  had  never 
been  out  of  Canada.  His  parents,  three  brothers,  and  four  sisters  are  living 
and  in  perfect  health.  There  is  no  history  of  tuberculosis  in  the  family. 
When  he  was  eleven  years  old  a  bluish  spot  appeared  on  the  inner  side  of  the 
right  foot;  this  gradually  increased  in  size  until  it  was  as  large  as  a  five-cent 
piece.  One  day,  while  walking,  he  struck  the  foot,  breaking  open  the  spot,  and 
from  it  a  little  blood  escaped  ;  after  this  the  spot  disappeared.  A  few  months 
later  there  appeared  on  the  sole  of  the  foot  below  the  first  and  second  meta- 
tarsals what  the  patient  described  as  "  un  bouton  de  chair  " — a  button  of 
flesh.  After  a  time  this  was  removed,  leaving  a  little  hole  which  ultimately 
healed.  Three  years  later  a  similar  growth  appeared  on  the  dorsum  of  the 
foot,  directly  opposite  to  where  the  other  nodule  had  been  on  the  sole.  Two 
years  later  he  struck  the  foot  with  an  axe,  bruising  it  severely ;  from  that 
time  it  remained  swollen  and  tender. 

Fig.  1. 
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Apparently  the  patient  never  suffered  severe  pain,  and  he  was  able  to  use 
the  foot  and  to  walk  until  the  autumn  of  1893,  when  the  condition  became 
aggravated,  button-like  nodules  developing  all  over  the  foot.  As  shown  by  the 
illustrations  (Figs.  1  and  2),  these  buttons  were  in  the  main  discrete,  but  situ- 
ated in  groups,  of  which  the  most  extensive  was  upon  the  dorsum  of  the  foot, 
from  below  the  external  malleolus  downward  along  the  outer  side ;  another 
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group  extended  over  the  metatarsals  of  the  hallux  and  second  toe,  passing 
into  a  group  about  the  bases  of  the  first  three  toes.  There  were  other  groups 
situated  over  the  internal  malleolus,  in  the  instep  and  over  what,  for  the  sake 
of  brevity,  may  be  termed  the  pad  of  the  second  and  third  toes.  The  iso- 
lated buttons,  and  they  were  the  majority,  were  of  the  size  of  a  pea  or  some- 
what larger.  Here  and  there  two  or  three  such  buttons  were  confluent. 
Where  they  were  isolated  they  were  sub-pedunculated,  the  circumference 

Fig.  2. 


beyond  the  base  being  greater  than  at  the  base.  Each  of  them  represented 
a  cutaneous  overgrowth  of  low  vitality,  pinkish  or  bluish-pink  in  color, 
formed  around  the  opening  of  a  sinus.  Over  the  middle  portion  of  the 
dorsum  of  the  foot,  and  to  a  less  extent  elsewhere,  small  cicatrices  were 
observable,  due  evidently  to  breaking  down  and  healing  with  closure  of  the 
sinuses.  These  sinuses  were  very  extensive  ;  in  fact  the  foot  was  riddled  with 
them,  and,  as  I  found  upon  examination  after  removal  of  the  foot,  they 
passed  deeply  in  all  directions,  and  here  and  there  led  to  carious  bone. 

The  muscles  of  the  leg  were  atrophied,  so  that  the  leg  contrasted  strongly 
with  the  foot,  which,  from  the  ankle  to  the  offset  of  the  toes,  was  greatly 
swollen.  Between  these  two  regions  there  had  been  extensive  destruction  of 
the  ligaments,  for  the  bones  could  be  felt  freely  moving  on  one  another. 
How  extensively  the  bones  themselves  had  become  affected  was  demonstrated 
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by  a  mounted  preparation  of  the  bones  of  the  foot.  There  was  an  extreme 
condition  of  rarefying  osteitis  of  all  the  tarsal  and  metatarsal  bones,  with  caries. 
The  bone  destruction  was  greatest  in  connection  with  the  cuboid  and  external 
cuneiform.  The  articular  surfaces  of  the  tarso-metatarsal  series  of  joints 
had  entirely  disappeared  save  those  of  the  apposed  internal  cuneiform  and 
first  metatarsal.  Toward  the  periphery  of  the  affected  region — on  either  side 
of  the  OS  calcis  below,  on  the  cutaneous  surfaces  of  the  scaphoid  and  internal 
cuneiform,  and  on  the  proximal  halves  of  the  four  outer  metatarsals — were 
delicate,  fairly  long  radiating  osteophytes.  There  was  a  second  small  area 
of  advanced  rarefying  osteitis  affecting  the  proximal  ends  of  the  three  middle 
phalanges.  The  disturbance  in  this  area  tallied  with  the  history  given  of 
the  first  external  appearances  of  the  typical  mycetoma  buttons,  while  the  con- 
dition of  the  rarefied  bone  with  its  small  cysts  or  pits  hollowed  out  in  it  tal- 
lied wholly  with  the  description  and  figures  of  the  Indian  disease  given  by 
Vandyke  Carter. 

The  foot  being  absolutely  useless,  Dr.  Kirkpatrick  removed  it  in  June,  1894, 
performing  a  Syme's  operational  the  junction  of  the  middle  and  lower  thirds 
of  the  leg.  Recovery  was  complicated  by  an  attack  of  pleurisy,  but  eventu- 
ally the  patient  left  the  hospital  with  a  well-healed  stump. 

The  specimen,  we  greatly  regret  to  state,  arrived  at  the  Pathological  Labor- 
atory at  McGill  University  at  a  time  when  one  of  us  (A.)  was  preparing  to  de- 
part for  the  summer,  and  in  the  stress  of  work  was  placed  in  preservation  fluid 
before  he  had  time  to  study  it.  When,  two  days  later,  he  heard  that  it  was  to 
be  brought  before  the  Montreal  Medico-Chirurgical  Society,  he  examined  it 
hastily,  and  was  immediately  struck  by  its  resemblance  to  specimens  of  Ma- 
dura foot  disease.  There  were  the  same  fleshy  buttons  with  sinuses,  and 
upon  pressure  upon  them  a  thin  pus  exuded  in  which  were  granules  of  a 
yellowish-gray  color,  of  various  sizes  up  to  that  of  a  pin-head,  and  yet 
larger.  None  as  large  as  a  pea,  was  obtained,  but  some  as  large  as  two  or 
three  hempseeds  moulded  together.  The  larger  masses  were  formed  of 
conglomerations  of  smaller  particles. 

Upon  studying  the  fresh  discharge  under  the  microscope,  and  again  upon 
examination  of  sections,  the  structure  of  these  bodies  could  be  easily  seen. 
They  were  identical  in  general  appearance  with  actinomyces,  forming  lobate- 
reniform  masses,  with  central  dense  mycelium  and  a  radiate  arrangement  of 
filaments  or  clubs  around  the  periphery.  These  clubs,  hov/ever,  were  larger 
than  those  of  actinomyces  ;  in  the  fresh  exudate  they  were  easily  distinguish- 
able by  the  low  power  of  the  microscope  (Zeiss  A),  while  under  the  high 
power  there  was  observable  a  marked  tendency  for  the  clubs  to  bifurcate. 
The  masses  were  surrounded  by  leucocytes,  and  in  many  cases  the  collections 
were  so  loose  that  the  fungi  tended  to  fall  out. 

In  the  preserved  specimens  the  clubs  underwent  considerable  shrinking, 
so  that  they  appeared  not  nearly  so  characteristic  when  seen  en  masse.  Never- 
theless in  these,  also,  upon  breaking  up  and  teasing  the  masses,  the  branching 
could  frequently  be  seen.     Here  and  there  in  some  of  the  masses  long  hyphal 
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processes  tending  to  be  swollen  at  their  extremities  projected  far  beyond  the 
main  clump  of  rays.  In  these,  while  there  was  evidence  of  granulation 
and  uneven  staining,  I  could  detect  no  sign  of  transverse  cleavage.  In  one 
specimen,  however,  I  came  across  ample  evidence  of  such,  and  it  is  neces- 
sary that  the  fact  should  mentioned.  This  was  in  a  specimen  of  a  large 
mass  obtained  from  a  sinus  when  first  I  examined  the  foot.  This  was  placed 
in  glycerin  and  surrounded  with  Canada  balsam,  and  has  formed  one  of  the 
best  and  most  typical  examples  of  the  actinomyces-like  appearances  that  I 
have  mounted.  (Fig.  3.)  Within  the  last  few  days  I  have  teased  and 
faintly  stained  a  portion  of  this  mass,  and  to  my  great  surprise  have  found 
that  some  of  the  separated  hyphse  show  the  clearest  evidence  of  being  formed 
of  irregular  joints  of  varying  length  and  very  varying  breadth,  some  of  the 
segments  being  oval,  and,  in  fact,  almost  spherical,  although  in  general  they 
are  elongated.     Of  such  segmentation,  as  I  have  said,  not  a  trace  is  observ- 
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able  in  the  peripheral  zone  of  the  intact  mass,  and  I  am  led  to  conclude 
either  that  these  segmented  hyphae  are  an  intrusion,  that  the  sinus  contained 
more  than  one  form  of  fungus,  or  that  in  the  deeper  laj'ers  of  the  rayed 
masses  true  segmentation  does  exist,  as  Carter  originally  noted  and  figured, 
and  as  Bassini  also  found  in  his  case. 

Leaving  out  of  account  this  single  observation,  I  may  say  that  in  all  other 
respects  the  microscopical  appearances,  in  general,  tally  with  the  descrip- 
tion given  by  Kanthack,"  just  as  the  clinical  history  and  the  appearance 
of  the  diseased  foot  tallied  entirely  with  the  description  given  by  Vandyke 
Carter*  and  others. 

There  are  two  main  varieties  of  mycetoma,  the  black  and  the  white, 
or,  more  truly,  ochroid.  To  these  Vandyke  Carter  would  add  a  third, 
in  which  the  surface  has  the  appearance  of  having  been  sprinkled  with 
red  pepper.  So  far  as  I  can  learn  this  third  variety  is  very  rare,  and 
no  exact  observations  have  been  made  upon  its  pathology.  It  may, 
therefore,  be  passed  over  for  the  present. 
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Of  the  other  two  the  black  is  much  the  more  common  in  India. 
In  this  there  is  a  deposit  of  blackish  pigment  within  the  mycelial 
masses.  Whether  we  are  dealing  with  a  separate  micro-organism,  or 
whether  the  pigmentation  is  due  to  difference  of  age  and  of  environ- 
ment, is  a  matter  that  is  not  yet  settled  beyond  dispute,  although  the 
clinical  and  other  evidence  is,  taken  altogether,  somewhat  in  favor  of 
the  former  supposition.  The  cases  observed  out  of  India  have  been 
all  of  the  light-colored  variety,  with  the  one  exception  of  Bassini's. 

The  further  question  as  to  whether  this  last  form  is  or  is  not,  as 
Carter  suggested  some  years  ago,''  a  local  manifestation  of  actinomy- 
cosis, Avould  seem  to  have  been  settled  by  Vincent's  successful  culture 
of  the  fungus  obtained  from  one  of  his  two  Algerian  cases."" 

Turning  now  to  this  pale  form  or  variety — what  are  its  relation- 
ships f  Is  it  or  is  it  not  a  form  of  ray  fungus,  a  variety  of  actino- 
myces  ?  That  it  is  not  the  ordinary  actinomyces  is  evident  from 
several  considerations.  While,  occasionally,  in  the  actinomycotic  ox  we 
may  meet  with  the  mycelial  masses  possessing  giant  rays,  these  are 
the  exceptions,  not  the  rule  ;  only  some  of  the  club  are  gigantesque. 
Here,  in  mycetoma,  all  the  peripheral  clubs  are  large — much  larger 
than  those  of  the  bovine  actinomyces.  Again,  clinicallv,  mycetoma 
is  essentially  a  local  disease.  It  may,  as  in  our  case,  affect  a  foot  for 
years,  but  it  does  not  extend  beyond  or  lead  to  a  generalized  morbid 
process  with  metastases.* 

These  two  considerations  alone  are  sufficient,  it  seems  to  me,  to 
overthrow  Vandyke  Carter's  suggestion  that  it  is  a  local  manifestation 
of  actinomycosis.  Were  further  proofs  necessary  we  have  Vincent's 
record  of  his  successful  cultivation  of  the  fungus  from  one  of  his  two 
Algerian  cases.  The  pure  growths  obtained  by  Vincent,  while  being 
of  the  streptothrix  type  and  so  broadly  resembling  actinomyces 
hominis,  presented  so  many  points  of  difference,  that  if  it  be  accepted 
that  Vincent  was  dealing  with  an  example  of  the  true  disease  there 
can  no  longer  be  any  doubt  as  to  the  difference  between  the  two  fungi. 

The  only  difficulty  in  accepting  Vincent's  case  as  being  one  of  the 
true  disease  lies  in  his  diagram  and  description  of  the  fungus  in  situ 

*  Xot  a  little  unnecessary  confusion  has  been  introduced  in  to  the  discussion  of  this  subject 
by  !i  misunderstanding  of  Kanthack's  position. .  Kanthack,  as  his  paper  clearly  shows,  never 
attempted  to  prove  that  the  madura  fungus  is  identical  with  actinomyces  hominis  or  bovis, 
only  that  it  is  an  actinomyces,  a  ray  fungus,  belonging  to  the  same  group  as  the  European 
ray  fungus. 
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in  the  tissues.  This  does  not  correspond  satisfactorily  -vN'ith  the 
diagrams  given  by  Kanthack  and  Hewlett,  or  with  the  appearances 
seen  in  our  case.  Instead  of  a  peripheral  zone  of  clubbed  rays,  the 
diagram  shows  fine  broken  filaments,  some  of  which  radiate  outward 
for  a  long  distance  between  the  cells  of  the  mycetoma  tubercle.  Yet 
Vincent  gives  the  usual  clinical  history  and  symptoms,  and  his  de- 
scription of  the  appearance  of  the  grains  obtained  from  the  discharge 
out  of  the  sinuses  is  fairly  well  in  accord  with  what  we  have  noted 
in  our  specimens.  It  is  possible,  therefore,  that  Vincent  has  figured 
an  atypical  and  far  advanced  mass  rather  than  one  that  is  typical. 

To  sum  up,  the  descriptions  given  by  various  observers  are  so  con- 
tradictory that  the  time  is  not  yet  ripe  to  make  a  positive  statement 
as  to  the  nature  of  the  fungus  of  this  disease ;  nor,  unfortunately,  do 
we  make  matters  clearer  by  our  case,  with  its  microscopical  characters 
in  general  confirming  the  view  that  it  is  allied  to  actinomyces,  and 
nevertheless,  in  our  specimen,  the  certain  presence  of  segmentations 
of  the  filaments. 

Lastly  a  few  words  require  to  be  said  upon  the  clinical  history  of 
the  disease.  As  with  actinomycosis,  so  here,  local  injury,  such  as  the 
prick  of  a  thorn,  is  the  common  history  given  of  the  origin  of  the 
disease.'  Bocarro  found  the  pad  of  areolar  tissue  along  the  bases  of 
the  toes  to  be  the  favorite  initial  seat  of  the  lesions,  and,  as  the  names 
given  imply,  the  foot  is  the  organ  in  general  aifected.  Its  prevalence 
in  connection  with  the  foot  is  evidently  due  to  the  habit  of  walking 
barefooted.  On  this  continent  barefootedness  is  the  exception  ;  in 
India  among  the  rural  population  it  is  the  rule.  It  is  interesting  to 
note  that  the  disease  in  the  case  here  reported  began  in  the  age  of 
barefootedness,  namely,  before  the  fourteenth  year,  and  that  the  first 
pathognomonic  development  was  upon  the  pad  of  the  toes.  Neverthe- 
less other  regions  besides  the  feet  may  be  primarily  affected.  Thus  of 
Bocarro's  hundred  cases  in  the  Province  of  Scinde,^  three  were  upon 
the  hand,  one  over  the  shoulder-blade,  one  in  the  I'egion  of  the  sacro- 
iliac joint.  As  to  the  age  of  incidence,  the  same  authority  gives  the 
period  between  the  twentieth  and  fortieth  years  as  being  that  of  most 
frequent  development ;  but  on  referring  to  his  table,  the  greatest 
number  per  decennium  is  found  between  the  tenth  and  twentieth  years. 

In  general  the  disease  has  a  very  chronic  course ;  cases  have  been 
recorded  of  twenty-six   and   even  thirty  years'  duration  ;  the  usurd 
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duration  is  from  three  to  seven  years.  In  rare  cases  a  considerable 
portion  of  the  foot  has  become  involved  in  twelve  months  or  less. 

Nevertheless  if  one  case  has  occurred  on  this  continent  it  is  fairly 
certain  that  others  have,  and  Kemper's  case  may  have  been  one  of 
these.  I  own  that  it  is  difficult  to  imagine  what  disease  Kemper 
could  have  had  before  him  if  it  was  not  mycetoma.  It  must,  however, 
be  remembered  that  recent  observations  are  bringing  to  light  the  fact 
that  aspergilli  and  other  fungi  have  a  tendency  to  assume  a  rayed 
growth  within  the  organism.^  The  probability  is  that  we  have  to  deal 
with  a  series  of  actinomycoses,  and  it  is  a  question  which  the  future 
must  solve,  as  to  how  many  fungi,  of  the  more  usual  type — not  only 
streptothrices,  but  also  hyphomycetes — are  capable  of  producing  the 
clinical  appearances  of  Madura  foot  or  mycetoma  pedis.  Bassini's  case, 
for  example,  does  not  wholly  conform  with  the  classical  descriptions  of 
the  black  variety,  nor  again  does  Hewlett's  third  case.^^  We  have 
pointed  out  that  in  some  respects  Vincent's  case  presents  unusual 
features,  and  if  further  research  in  our  own  case  brings  to  light  addi- 
tional examples  of  true  segmentation  of  the  hyphai  then  it  will  have 
to  be  divided  off  from  the  rest. 

In  its  slowly  progressive  character,  its  long  duration,  the  absence  of 
constitutional  disturbance,  and  little  local  pain,  in  external  appearance 
and  the  development  of  innumerable  sinuses  with  affections  of  the 
bones  of  the  foot,  in  the  presence  of  characteristic  large  granules, 
recalling  the  appearance  of  enlarged  actinomycotic  masses — in  all 
these  particulars  it  will  be  seen  that  our  case  conforms  remarkably 
with  the  disease  as  found  in  India.  Kemper's  case,  on  the  other 
hand,  presents  many  departures  from  the  usual  type.  In  it  the 
patient,  a  native  of  Ohio,  aged  twenty-five  years,  suffered  from  a 
swollen  foot  for  three  months  before  any  external  lesion  was  manifest. 
Then  several  blebs  the  size  of  a  split  pea  made  their  appearance. 
When  first  seen  by  Kemper  there  were  five  or  six  of  these,  about  half 
an  inch  in  diameter.  In  their  centres  a  round  opening  existed  with 
well-defined  borders,  and  out  of  the  sinuses  exuded  a  glairy  white 
fluid,  resembling  white  of  an  egg  and  extremely  offensive.  These 
eventually  coalesced  into  one  large  ulcer.  Later  other  ulcers  appeared. 
There  was  intense  pain,  so  that  the  patient  gained  very  little  sleep. 
The  foot  was  removed  six  months  after  the  first  swelling  showed  itself. 

Examination  after  removal  revealed   a  large  ulcer  over  the  inner 
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side  of  the  foot,  whose  surface  was  depressed  quarter  of  an  inch  below 
the  general  surface  of  the  organ.  This  was  covered  by  a  white, 
friable,  fluffy  substance,  appearing  to  the  naked  eye  like  mould  or 
fungus.  A  probe  could  be  passed  into  several  sinuses  opening  into 
the  ulcer.  These  sinuses  contained  masses  of  the  same  fluffy  material 
as  was  found  upon  the  surfaces  of  the  ulcers,  and,  in  addition,  yel- 
lowish, highly  refractile  bodies,  forming  mulberr^^-like  groups.  The 
sinuses  opened  into  cavernous  spaces  within  the  substance  of  the  foot. 
These  were  filled  with  white  tubercles. 

It  will  be  seen  that  this  case  of  Kemper  and  Jameson  varies  from 
the  usual  clinical  history  and  symptomatology  in  its  short  duration — 
six  months — in  the  absence  of  any  description  of  the  very  charac- 
teristic buttons,  in  the  fact  that  redness,  swelling,  and  tenderness  of  the 
foot  preceded  any  recorded  external  inflammatory  manifestation ;  and 
again  in  the  fact  that  ulceration  appears  to  have  been  the  main  pro- 
cess, and  that  the  ulcers  were  covered  with  white,  fluffy,  mould-like  sub- 
stance. This  last  point  together  with  the  description  of  blebs  rather 
than  buttons  are  points  which  I  think  are  unlike  Avhat  would  be  de- 
scribed in  connection  with  the  true  disease. 
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Very  soon  after  beginning  medical  work  in  Michigan  I  had  occa- 
sion to  call  attention  in  clinical  demonstrations  to  the  frequent  occur- 
rence of  goitre,  and  within  a  few  weeks  I  saw  more  cases  than  I  had 
seen  in  several  years  in  either  Philadelphia  or  Galveston,  with  more 
material.  A'^isits  to  some  of  the  most  promising  goitre  districts  failed 
of  realization  for  several  years,  but  in  the  summer  of  1894,  through 
the  kindness  of  Dr.  E.  H.  Pomeroy  and  his  associates  on  the  medical 
staif  of  the  Calumet  and  Hecla  Mining  Co.,  at  Calumet,  Michigan,  I 
saw  a  large  number  of  very  interesting  cases.  Since  then  I  have  sent 
out  question-blanks  to  a  large  number  of  physicians  in  all  parts  of 
the  State.  From  the  answers  to  these,  and  my  own  observations  on 
patients  in  my  clinic,  I  have  obtained  the  data  on  which  the  follow- 
ing remarks  are  based. 

Records  of  goitre  in  the  United  States  are  curiously  rare.  Since 
the  beginning  of  the  century,  following  the  monograph  of  Barton 
[A  Memoir  Concerning  the  Disease  Groitre  as  it  Prevailed  in  Differ- 
ent Parts  of  North  America,  Philadelphia,  1800),  no  general  survey 
of  the  subject  seefns  to  have  been  made,  and  even  accounts  of  local 
endemics  are  rare.  I  have  limited  my  own  investigations  to  Michigan, 
although  I  have  found  from  observation  and  inquiry  that  parts  of 
Ohio  and  Indiana,  still  more  the  States  (including  parts  of  Canada) 
bordering  on  Lakes  Michigan,  Superior,  and  Huron,  contain  a  good 
many  cases.  The  prevalence  of  goitre  in  Canada  has  been  mentioned 
by  several  writers.  An  important  reference  to  the  subject  is  contained 
in  Dr.  Osier's  report  on  "  Sporadic  Cretinism  in  America  "  {American 
Journal  of  the  Medical  Sciences,  November,  1893,  p.  503). 

Goitre  occurs  in  all  parts  of  Michigan.     It  is  most  prevalent  in  the 
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northern  part  (both  peninsulas),  but  the  southern  part  of  the  lower 
peninsula,  especially  the  lower  two  tiers  of  counties  from  lake  to  lake, 
show  a  large  proportion.  In  Calumet,  the  physicians  of  the  Company 
kindly  made  a  census  and  found  fifty  well-marked  cases  in  a  popula- 
tion of  fourteen  thousand.  At  the  Central  Mine,  a  few  miles  away, 
my  friend,  Dr.  John  McRae,  found  ten  cases  among  less  than  two 
thousand  people.  In  Adrian,  in  the  southeastern  part  of  the  State, 
Dr.  M.  R.  Morden  reports  thirty  cases  in  a  population  of  less  than 
nine  thousand.  In  Gaylord,  Otsego  Co.,  Dr.  N.  D.  Parmater  writes 
that  of  all  children  born  there  and  reaching  puberty,  one-fourth  have 
goitres.  I  have  seen  a  number  of  cases  from  the  counties  directly 
adjacent  to  Otsego,  but  they  are  so  sparsely  settled  that  it  is  diflficult 
to  get  definite  information.  I  have  not  attempted  to  make  a  census 
of  cases,  as  many  of  my  correspondents  do  not  give  figures.  Fifty- 
two  reporters  give  a  total  of  477  cases.  This  does  not  include  the 
cases  in  the  copper  region.  The  extent  of  this  disease,  as  shown  by 
the  figures,  does  not  compare  with  that  in  the  goitre  regions  of  Europe, 
but  is,  nevertheless,  a  matter  of  importance  and  interest. 

In  a  large  majority  of  cases  the  goitres  affect  natives  of  America, 
and  usually  also  natives  of  the  district.  Immigrants  of  all  nation- 
alities, and  many  of  these  are  represented  in  Michigan,  are  frequently 
affected.  Among  others,  the  French-Canadians  must  be  mentioned. 
I  made  a  special  effort  to  discover  the  conditions  as  regards  Indians, 
many  of  whom  live  in  different  parts  of  the  State.  Among  the  older 
writers  there  is  a  want  of  harmony  concerning  goitre  in  Indians. 
This  may  be  due  to  a  fact  I  have  noticed,  that  the  red  man  seems  to 
repel  scientific  investigation.  Most  of  the  reporters  living  near 
Indians  could  say  nothing  about  them.  However,  Dr.  W.  B.  Arm- 
strong reports  goitre  as  common  among  the  Indians  near  Charlevoix. 
Dr.  J.  AVells  Church,  of  Drummond,  Chippewa  Co.,  says  they  have 
it  but  rarely.  Dr.  H.  B.  Hatch,  of  Hart,  Oceana  Co.,  has  seen  a 
number  of  cases ;  and  other  cases  have  been  observed  by  Drs.  G.  C. 
Hafford,  of  Nahma,  Delta  Co.;  E.  B.  Patterson,  of  Michigamme, 
Marquette  Co.;  John  W.  Decker,  of  Lake  City,  Missaukee  Co.;  0.  L. 
Ramsdell,  of  Petoskey  ;  C.  N.  Sower,  of  Pentwater,  Oceana  Co.;  and 
L.  A,  Harris,  of  Vanderbilt,  Otsego  Co. 

In  Michigan,  as  elsewhere,  goitre  develops  most  frequently  about 
puberty ;  next  in  early  middle  life.     No  age  is  exempt.     No  case  has 
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come  under  my  observation  in  which  goitre  was  congenital,  though  I 
have  known  of  several  in  early  childhood.  Goitre  frequently  affects 
the  parents,  especially  the  mother,  and  children.  I  have  seen  a 
family  in  the  southern  part  of  the  State  in  which  mother  and  eight 
grown  children  had  goitres. 

As  regards  sex,  females  seem  to  predominate. 

In  most  cases  the  goitres  are  comparatively  small,  not  causing  an 
increase  of  more  than  two  or  three  inches  in  the  circumference  of  the 
neck.  Occasionally  they  are  larger,  and  I  am  told  of  some  "  as  large 
as  a  man's  head,"  or  of  one  that  extends  to  the  chin.  I  have  never 
seen  these  myself,  and  even  the  largest  native  goitre  I  have  seen 
would  excite  little  interest  in  Savoy.  Owing  to  this,  in  most  cases 
there  is  comparative  symmetry  in  the  growths,  and  I  have  seen  but 
one  case  in  which  the  tumor  had  a  grotesque  shape,  so  common  in 
Switzerland.  I  have  not  been  able  to  examine  the  tumors  microscop- 
ically, but  from  their  physical  characteristics  they  are,  no  doubt, 
various  kinds  of  benign  struma. 

I  have  endeavored  to  learn  of  cases  of  cretinism,  and,  although  I 
am  told  of  one  case,  I  have  not  seen  it  myself  and  cannot  vouch  for 
the  diagnosis.  An  interesting  case  coming  under  my  own  observation 
was  that  of  an  idiot  girl  of  eleven  years,  with  a  large  goitre  affecting 
the  isthmus  and  both  lobes.  The  goitre  was  of  long  standing.  None 
of  the  physical  peculiarities  of  cretinism  were  present. 

No  case  of  myxoedema  has  come  under  my  immediate  notice.  On 
the  occasion  of  the  report  of  a  case  before  the  Michigan  State  Medical 
Society  in  1894,  by  Dr.  J.  A.  Wessinger,  I  spoke  of  the  extent  of 
goitre  in  Michigan,  and  the  advisability  of  looking  up  cases  of  myx- 
oedema, but  so  far  as  I  can  learn  no  other  case  has  been  reported. 
It  is  well  known  that  in  certain  places  where  goitre  is  endemic  myx- 
cedema  is  rare  or  absent. 

Exophthalmic  goitre  seems  to  be  unusually  prevalent  in  Michigan, 
but  without  any  evident  relation  to  simple  goitre.  I  have  not  included 
it  in  this  study. 

Goitre  affects  the  lower  animals  almost  always  where  it  is  common 
in  man.  Horses  seem  most  frequently  affected,  then  dogs,  calves,  and 
lambs.  Cows  and  sheep  do  not  seem  to  have  goitres  as  often  as  the 
others.  In  a  short  time,  one  day,  I  saw  in  Calumet  six  goitrous 
horses,  and  heard  of  a  number  of  others.     Most  of  the  goitres  were 
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small  and  unilateral,  not  so  large  as  a  man's  fist,  but  I  was  told  of 
larger  ones.  Dr.  Morden,  of  Adrian,  reports  what  was  perhaps  a 
cystic  goitre  in  a  squirrel. 

Of  all  the  numerous  factors  supposed  to  be  concerned  in  the  pro- 
duction of  goitre,  the  only  one  regarding  the  existence  and  importance 
of  which  there  is  now  any  probability,  is  some  unknown  substance  in 
drinking-water.  That  water  is  the  cause  of  endemic  goitre  is  one  of  the 
oldest  and  one  of  the  most  universal  beliefs,  but  the  peccant  material 
has  been  differently  conceived  at  different  times.  All  the  older  ideas, 
according  to  which  goitre  was  thought  to  be  due  to  lime,  magnesia,  or 
other  mineral  in  the  water,  have  gone  the  way  of  the  glacial  water 
theory  and  the  "bronchin"  of  Vest,  and  no'w,  in  accordance  with  cur- 
rent knowledge,  the  pathogenic  substance  is  supposed  to  be  either  a 
microbe  or  a  toxin.  Nothing  definite,  however,  is  yet  known  in  this 
connection.  The  relations  of  goitre  in  Michigan  are  such  as  to  make 
all  other  causes  doubtful,  even  if  they  had  not  been  disposed  of  before. 
Here  are  no  glaciers,  no  deep  valleys,  no  long-continued  mists  and 
fogs,  no  carrying  of  heavy  loads  on  the  head,  no  intermarrying.  The 
cases  come  from  all  classes  of  society,  but  even  in  the  poorest  the 
hygienic  conditions  are  no  worse  than  in  many  places  where  goitres 
are  never  seen.  Many  cases  that  I  have  seen  have  lived  in  unusually 
favorable  hygienic  surroundings.  As  for  the  geological  formation, 
sometimes  looked  on  as  important,  we  find  goitres  here  as  well  on  the 
drift  as  on  the  Laurentian,  and  in  many  intermediate  formations.  Of 
the  cases  of  goitre  I  have  seen  in  Michigan,  a  very  large  proportion 
have  used  well-water,  and  almost  without  exception  my  correspondents 
state  that  the  same  is  true  of  cases  they  report.  Near  Ann  Arbor, 
where  goitre  is  not  so  common  as  in  some  other  parts  of  the  State,  one 
of  my  patients,  a  girl  of  sixteen  years,  developed  goitre  a  few  months 
after  a  new  well  was  put  in  use,  and  I  was  told  that  several  others  who 
used  the  water  got  goitres  about  the  same  time.  In  response  to  my 
inquiry  as  to  change  of  water  and  its  results,  Dr.  N.  H.  Taylor,  of 
Ludington,  writes  that  goitre  has  become  much  less  frequent  there 
since  lake-water  was  substituted  for  well-water.  An  opportunity  for 
observing  the  effect  of  change  of  water  is  now  being  given  at  Calumet. 
Formerly  all  the  drinking-water  there  was  derived  from  wells,  but 
recently  an  abundant  supply  has  been  obtained  from  Lake  Superior, 
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the  inlet  being  in  a  place  as  free  from  contamination  as  possible.  The 
result  of  this  must  be  awaited  with  great  interest. 

Although  it  is  not  within  the  scope  of  this  paper  to  consider  the 
clinical  features  of  goitre,  I  wish  to  add  what  testimony  I  can  to  a 
diagnostic  feature  which  does  not  seem  to  be  generally  appreciated. 
Guttmann  has  called  attention  (in  his  LeJirhuch  and  Deutsche  7ned. 
Wochenschrift,  1893,  No.  11,  p.  254)  to  the  fact  that  in  the  goitre  of 
Graves's  disease  there  is  an  arterial  murmur  over  the  tumor,  which  is 
not  the  case  in  other  forms  of  goitre.  Kocher  expresses  himself  in 
accord  with  that  view.  For  nearly  four  years  I  have  paid  attention 
to  this  sign,  and  have  not  yet  seen  a  case  of  simple  goitre  in  which 
there  was  a  murmur,  even  in  the  case  of  very  rapidly  growing  tumors. 
I  have  once  heard  a  systolic  murmur  over  the  goitre  of  a  horse.  The 
growth  was  very  hard,  and  I  think  the  murmur  must  have  been  due 
to  pressure.  It  had  a  blowing  character  different  from  that  over  the 
goitre  of  Graves's  disease,  regarding  which  I  agree  with  Guttmann. 
In  cases  of  Graves's  disease  where  exophthalmos  is  absent  this  sign 
can  therefore,  I  think,  be  used  with  advantage. 

I  do  not  intend  to  speak  now  of  the  medical  treatment  of  goitre. 
The  difference  of  opinion  expressed  on  that  subject  by  my  correspond- 
ents is  characteristic  of  a  disease  like  goitre,  which  in  some  cases  can 
be  removed  by  the  royal  touch,  and  in  others  withstands  everything  but 
the  knife.  I  have  made  some  trials  with  dried  thyroid,  kindly  fui*- 
nished  me  by  Messrs.  Parke,  Davis  &  Co.,  and  the  Armour  Company. 
The  cases  treated  are  too  few  to  allow  me  to  draw  any  conclusions,  but 
lead  me  toward  those  reached  by  Bruns,  Kocher,  and  others,  viz.,  that 
in  young  persons  the  remedy  is  useful,  aud  should  be  tried  further. 
The  following  observation,  made  on  a  recent  case,  is  so  interesting 
that  I  give  it  now  : 

A  man,  aged  sixty  years,  came  to  my  clinic  with  a  goitre  which  he 
said  had  grown  in  six  weeks.  Both  lobes  and  the  isthmus  were  en- 
larged, forming  a  symmetrical  tumor,  increasing  the  size  of  the  neck 
more  than  two  inches.  The  most  remarkable  thing  about  the  tumor 
was  that  it  was  extremely  hard,  evenly  nodular,  and  grew  downward 
so  that  the  lower  end  could  not  be  freed  from  the  sternum  and  clavi- 
cles, and  the  growth  hardly  moved  at  all  with  swallowing  motions. 
There  was  neither  thrill  nor  murmur  over  the  growth.  The  upper 
rings  of  the  trachea  were  pressed  in  by  the  growth  to  a  considerable 
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degree.  Iodine  internally  and  locally,  including  ointment  of  iodide 
of  mercury,  had  been  used  without  influencing  the  size  of  the  tumor. 
From  the  alleged  rapidity  of  the  growth  and  other  features  I  sus- 
pected malignant  disease  and  advised  the  patient  to  remain  under 
observation  for  a  few  days.  He  was  put  on  gramme  doses  of  thyroid 
powder  three  times  a  day.  After  taking  this  for  two  days  without 
unpleasant  symptoms  the  patient  was  obliged  to  go  home  on  account 
of  business.  The  thyroid  powder  was  stopped.  A  week  later  the 
man  wrote  that  the  goitre  had  disappeared,  the  neck  measured  fifteen 
and  one-half  inches,  one-half  inch  more  than  normal,  and  the  pressure- 
symptoms  on  the  trachea  had  disappeared. 

The  sudden  disappearance  of  goitres  in  young  persons,  especially 
vascular  goitres,  is  of  course  common.  In  this  case  I  think  the  med- 
ication must  have  had  something  to  do  with  the  change. 

Although  in  most  cases  of  goitre  there  are  no  symptoms  and  treat- 
ment is  never  asked  for,  in  some  unpleasant,  dangerous,  or  fatal  results 
occur,  so  that  measures  should  be  taken  to  check  the  disease,  and  the 
more  important  factors  in  prevention  should  be  known. 

In  addition  to  improvements  in  the  surroundings  of  the  patient, 
when  needed,  there  are  two  things  to  which  attention  may  be  drawn : 
sterilizing  the  drinking-water  and  removal  of  the  patient  to  a  non- 
goitrous  district.  The  effect  of  change  from  well-  to  lake-  or  river- 
water  should  be  more  thoroughly  tested.  In  the  meantime  all  drink- 
ing-water in  goitre  districts  should  be  boiled.  For  a  long  time  I  have 
advised  goitrous  patients  to  use  boiled  water,  but  as  they  also  used 
medicinal  treatment  the  effect  cannot  be  determined.  At  the  Congress 
of  the  Pyrenese  Association,  in  1891,  a  memorial  was  addressed  to  the 
Minister  of  Instruction,  in  which  the  general  use  of  filters  was  advo- 
cated. This  may  no  doubt  be  of  some  additional  value,  but  boiling 
alone  can  be  practised  more  generally  and  more  safely  than  the  use  of 
filters. 

In  my  experience  removal  of  a  patient  with  a  growing  or  intractable 
goitre  to  a  part  of  the  country  where  the  disease  is  less  common  has 
been  followed  by  complete  disappearance  of  the  tumor,  and  some  of 
my  correspondents  have  had  similar  experiences, 

I  wish  here  to  thank  all  my  correspondents  who  have  given  me 
important  information  used  in  the  preparation  of  this  paper. 
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DISCUSSION. 

Dr.  Osler  :  In  the  whole  of  the  western  part  of  Ontario  goitre  is  very- 
prevalent.  It  is  interesting  to  note  that  in  the  regions  in  which  the  older 
writers  describe  goitre  as  prevailing  in  this  country,  and  which  are  given  in 
Hirsch's  Oeographical  Pathology,  the  disease  has  disappeared.  My  corre- 
spondents from  the  Vermont  Valley  and  from  regions  in  North  Carolina 
denied  knowing  anything  about  it,  and  were  very  much  astonished  to  hear 
that  their  native  places  had  gone  down  in  medical  literature  as  goitrous 
localities. 
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The  object  of  reporting  the  two  rare  cases  detailed  in  this  paper 
is  not  only  to  piit  the  cases  on  record,  but  also  to  call  the  attention  of 
English  and  American  writers  to  this  form  of  primary  carcinoma  of 
the  liver.  In  only  one  work  in  the  English  language  can  I  find  any 
reference  to  the  condition,  at  least,  under  its  proper  name.  Professor 
Osier,  in  his  work  on  the  Practice  of  Medicine,  page  4.52,  gives  a 
description  of  this  form  of  cancer,  which  he  quotes  from  Hanot  and 
Gilbert's  work,  presently  to  be  cited.  Finley  and  Adami  have  re- 
ported a  case  in  the  Montreal  Medical  Journal  for  April,  1895. 
Other  writers  call  attention  to  a  form  of  disseminated  carcinoma,  but, 
if  they  refer  to  the  one  now  under  consideration  they  fail  to  call 
attention  to  the  very  marked  cirrhosis  which  is  a  chief  feature  of  the 
condition. 

The  presence  of  cirrhosis  with  adenoma  or  cancer  has,  of  course, 
been  known  for  years,  but  it  was,  perhaps,  not  until  1876,  when 
MM.  Kelsch  and  Kiener,  in  a  contribution,  "A  I'Etude  de  I'Adenome 
du  Foie"  {Arch,  de  Physiologic,  1876,  p.  622),  reported  a  case  of  so- 
called  adenoma  in  which  there  was  a  marked  and  widespread  cirrho- 
sis. Later,  in  the  same  volume,  they  cited  this  case  and  several 
others  where  the  same  condition  existed  and  called  attention  especially 
to  new  formations,  which  they  believed  arose  in  the  biliary  canaliculi. 

'  After  a  great  part  of  this  paper  was  written,  the  second  specimen  was  obtained,  and 
handed  to  Dr.  A.  O  J.  Kelly  for  microscopical  examination.  This  work  was  so  important  to 
the  completion  of  the  i)aper,  and  has  been  so  excellently  done,  that  Dr.  Fiissell  feels  it  but 
jnst  that  Dr.  Kelly's  name  should  be  added  as  one  of  the  authors. 
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The  article  is  found  on  page  771  of  the  volume,  and  is  entitled 
''Neo  Formation  de  Canalicules  Biliaries  dans  I'Hepatite."  Perls 
had  previouly  described  the  same  condition  in  Virchow's  ArcMv, 
vol.  Ivi.,  but  the  article  is  not  so  full  nor  does  it  lay  such  great  stress 
upon  the  subject. 

In  the  first  of  the  two  articles  Kelsch  and  Kiener  accurately  de- 
scribe and  separate  two  classes  of  tumors  which  had  previously  been 
styled  adenomas. 

The  first,  described  by  Wagner/  Friedrich,  Willigk,"  and  others, 
comprises  tumors  which  are  multiple  or  solitary,  and  which  vary  in 
size  from  that  of  a  millet-seed  to  quite  large  tumors,  having  a  minute 
structure  like  a  normal  liver.  They  are  either  superficial  or  deep  in 
the  substance  of  the  liver,  sometimes  encysted,  and  sometimes  with 
only  a  slight  demarcation  from  the  surrounding  tissue.  Klob^  believed 
them  to  be  foetal ;  this  is  difficult  to  prove,  but  they  are  usually  latent, 
are  not  concerned  in  any  functional  derangement  of  the  liver,  and 
are  usually  discovered  in  post-mortems  performed  on  patients  dead  of 
other  diseases. 

The  second  group  comprises  what  the  authors  call  true  adenomas, 
but  which  the  later  writers,  notably  Hanot  and  Gilbert,'  call  adeno- 
carcinomas. They  have,  in  common  with  the  first  group,  the  hepatic 
tissues,  but  with  this  difi"erence  :  the  cells  are  grouped  in  solid  or  hollow 
cylinders,  which  make  new  formations  resembling  those  of  the  tubular 
glands.  These  two  groups  are  more  distinctly  separated  by  their 
clinical  features.  The  first  have  no  clinical  significance,  and,  as 
remarked,  are  usually  found  accidentally.  The  second  may  often  be 
recognized  during  life  by  larger  or  smaller  nodes  on  the  surface  of  the 
liver;  these  may  cause  pain,  interference  with  the  biliary  secretion, 
and,  as  they  increase  in  number  and  size,  all  the  signs  of  degeneration 
of  the  liver  appear  in  the  patient.  To  this  class  the  name  is  now 
usually  applied  of  adeno-carcinoma,  and  the  primary  cancer  with 
cirrhosis  belongs  certainly  to  this  division. 

The  description  given  by  Kelsch  and  Kiener  of  their  case  is  so 
excellent  that  I  think  it  will  be  highly  proper  to  give  it  here  in  full. 

Case  A. — Man,  aged  sixty-five  years,  who  had  previously  suffered  from 
intermittent  fever,  was  admitted  to  the  hospital  suffering  from  abdominal 

1  Loc.  cit.  -  Loc.  cit.  "  Loc.  cit.  *  Loc.  cit. 
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pain.  The  abdomen  was  prominent  and  more  or  less  tympanitic.  There 
was  no  jaundice  when  the  patient  entered  the  hospital,  but  this  developed 
later.     Ascites  developed,  and  the  patient  died  of  exhaustion. 

Autopsy.  Great  emaciation  ;  dropsy  of  all  parts  of  the  body.  The  abdom- 
inal cavity  contains  ten  quarts  of  bile-colored  serum ;  the  intestines  float  on 
the  liquid.  The  mesentery  is  thickened  and  of  the  consistency  of  dampened 
pasteboard.  The  omentum  is  thickened,  is  of  reddish  color,  and  contains 
fibrous  masses. 

The  liver  weighs  2085  grammes,  or  9i  pounds.  The  surface  is  deformed  by 
bosselations  of  all  dimensions,  from  a  pin's  head  to  an  orange.  These  tumors 
are  seen  on  both  the  upper  and  lower  surfaces  of  the  liver.  The  borders  are 
in  places  smooth,  in  others  bosselated.  The  gall-bladder  distended.  The 
capsule,  which  is  generally  thickened,  is  markedly  so  at  the  summit  of  the 
great  bosselations,  and  in  this  position  forms  a  bile-colored  plaque.  The 
general  color  of  the  liver  is  earthy  gray,  with  yellow  points  in  some  places, 
and  in  others  red.  The  consistency  is  very  unequal,  the  greater  bosselations 
are  softened  and  elastic.  In  the  depressed  portions  and  in  the  fine  mammil- 
lations,  however,  the  consistency  is  very  firm.  In  the  firm  portions  the  cut- 
ting causes  a  creaking  sensation,  as  in  cirrhosis,  while  the  softer  portions  cut 
easily. 

There  are  three  kinds  of  alterations  easily  seen :  1.  The  depressed  and 
finely  granular  portions  present  all  the  characteristics  of  cirrhosis.  The 
connective-tissue  is  opaline  or  reddened,  very  vascular,  and  contains  circum- 
scribed granulations,  varying  in  size  from  the  head  of  a  pin  to  that  of  a 
small  pea.  These  granulations  are  of  a  grayish-ochre  color,  mostly  firm,  and 
can  be  scraped  out  with  the  back  of  the  knife.  2.  The  tumors,  of  the  size  of 
a  hazelnut  to  that  of  an  orange,  are  softer  than  the  fine  granulations  and  are 
generally  circumscribed  by  a  zone  of  hypersemic  connective-tissue  ;  others  are 
in  a  caseous  state  and  can  easily  be  shelled  out  of  their  capsule ;  while  still 
others  are  almost  of  a  syrupy  consistence.  3.  The  large  tumors  have  a 
remarkable  appearance  on  section.  They  are  composed  of  several  paren- 
chymatous masses,  more  or  less  softened,  which  are  separated  from  each  other 
by  a  whitish  tissue,  probably  connective-tissue. 

Histologically  a  tumor  the  size  of  a  hazelnut  shows  the  tumor  to  consist  of 
a  union  of  a  number  of  nodules  separated  from  each  other  by  embryonal 
connective-tissue  and  surrounded  by  a  resisting  fibrous  envelope.  The  first 
stage  of  development  is  characterized  by  the  cutting  off  of  one  or  more 
normal  acini,  or  the  appearance  of  miliary  nodules  in  the  acini.  In  the  first 
case  one  or  more  acini  are  circumscribed  by  embryonal  connective-tissue. 
The  reseau  of  hepatic  cells  become  gradually  converted  into  solid  cylinders, 
anastomosing  among  themselves.  In  the  second  case,  a  round  miliary  nodule, 
composed  of  a  group  of  epithelial  cells  in  the  form  of  cylinders,  appears  in 
an  eccentric  position  of  an  acini  with  the  normal  rows  of  hepatic  cells,  which 
are  developed  by  cellular  hypertrophy  and  hyperplasia.  In  growing  this 
little  group  of  cylinders  compresses  the  neighboring  parenchyma  and  the 
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hepatic  cells  tend  to  atrophy.  As  they  disappear  they  are  in  a  measure  re- 
placed by  connective-tissue  which  surrounds  the  little  nodule.  This  con- 
nective-tissue surrounding  the  nodule  is  embryonal  in  character ;  later  it 
becomes  fibrous  and  encysts  the  degenerated  tissue.  This  interstitial  hepatitis 
is  a  concomitant  and  not  a  secondary  process ;  it  invades  the  parenchyma  in 
the  perilobular  spaces,  following  the  distribution  of  the  capsule  of  Glisson, 
and  more  rarely  an  intralobular  infiltration.  The  intralobular  tissue  in 
places  is  embryonal,  in  others  more  distinctly  fibroid.  The  bloodvessels  are 
numerous. 

Case  B. — This  case  resembles  very  closely  one  which  we  present  to-day, 
and  we  will  therefore  give  but  an  abstract  of  Kelsch  and  Kiener's  description. 

Man,  aged  sixty  years,  admitted  with  slight  jaundice  and  ascites.  Liver 
somewhat  enlarged  ;  the  border  can  be  felt,  but  is  not  unequal.  A  diagnosis 
of  hypertrophic  cirrhosis  was  made.  After  the  man  was  tapped  small  irreg- 
ularities could  be  felt  over  the  liver. 

Post-mortem.  Spleen  atrophied.  Liver  weighs  1860  grammes,  or  about 
4  pounds.  The  superior  surface  is  adherent  to  the  diaphragm.  Capsule 
notably  thickened.  The  whole  surface  of  the  liver  is  covered  with  granula- 
tions, varying  in  size  from  a  pin-head  to  a  hazelnut.  These  prominences  are 
soft  and  elastic.  On  section  these  masses  are  a  sort  of  yellow  magma,  very 
easy  to  dislodge  with  the  scalpel.  These  tumors  are  spread  throughout  the 
liver,  giving  the  remarkable  appearance  of  a  cirrhotic  liver,  with  the  addi- 
tion of  tumors  of  varying  size  scattered  throughout  its  substance.  These 
tumors  are  surrounded  by  a  fibrous  tissue,  in  which  they  are  placed.  The 
substance  is  generally  firm,  creaking  under  the  knife.  In  some  spots  the 
substance  is  almost  entirely  fibrous ;  in  others  there  are  spots  of  bile-stained 
hepatic  tissue. 

Histologically  there  is  a  remarkable  interstitial  hepatitis  and  small  tumor- 
like masses  enveloped  in  a  fibrous  capsule.  These  spots  are  the  starting- 
points  of  the  tumors  ;  they  are  formed  of  an  agglomeration  of  cylinders  which 
present  all  the  characters  of  hepatic  cells,  except  that  they  vary  in  size. 
They  are  polyhedrous,  with  nuclei  and  nucleoli.  They  form  tortuous  tube- 
like cylinders,  sometimes  with  and  sometimes  without  a  central  cavity. 
When  the  tumors  are  small  they  are  surrounded  by  a  fibrous  capsule,  in  the 
neighborhood  of  which  are  found  the  hepatic  cells  distended  and  displaced, 
forming  layers  about  the  tumor.  The  fibrous  neoplasm  is  unequally  distrib- 
uted ;  in  some  places  islets  of  liver-tissue  are  simply  surrounded  by  bands  of 
inflammatory  connective-tissue;  in  others  the  acini  themselves  are  invaded, 
the  connective-tissue  penetrating  between  the  trabeculse  and  tending  toward 
the  centre.  In  other  spots  mere  bits  of  parenchyma  remain.  The  tissue  is 
embryonal,  infiltrated  by  small  cells,  and  permeated  by  vessels  with  embry- 
onal walls. 

There  is  an  extraordinary  development  of  the  biliary  canaliculi  ;  some  are 
bifurcated  and  anastomose  with  each  other.  They  are  often  enormously 
dilated.     In  certain  spots  there  is  a  number  of   these  canaliculi  separated 
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one  from  the  other  by  thin  layers  of  embryonal  tissue.  They  are  lined  by  a 
single  layer  of  cells.  In  certain  parts  it  can  be  plainly  seen  that  they  form 
prolongations  which  occupy  the  site  of  a  liver  acinus,  and  where  the  liver 
cells  are  about  to  disappear  their  protoplasm  becomes  granular,  the  nuclei 
multiply  and  become  surrounded  by  a  protoplasm  of  the  original  hepatic 
cell. 

The  conclusions  drawn  by  these  authors  are : 

I.  That  the  adenomatous  (cancerous)  nodules  proceed  directly  from 
the  trabecular  reseau  of  the  normal  liver-acinus. 

II.  That  the  accompanying  cirrhosis  is  not  a  secondary  process, 
but  is  simultaneous  with  the  nodular  new  formation,  depending  upon 
the  same  irritative  cause. 

Rohwetter  {Lcberkrehs  und  sein  Verhaltniss  zur  Leber  Cirrhose), 
after  quoting  some  authorities  and  giving  some  original  observations, 
concludes  that  in  his  specimens  he  had  to  deal  with  a  true  cirrhosis, 
as  proved  by  the  enclosure  of  acini  by  growing  connective-tissue,  the 
atrophy  of  liver-cells  within  the  acini,  and  the  great  increase  of  bil- 
iary passages.  The  cancerous  nodules  are  in  places  totally  separated 
from  the  liver-tissue  surrounding  them,  being  old  and  indurated  con- 
nective-tissue;  in  places  they  are  connected  with  the  liver-cells  by 
their  periphery.  The  first  vary  in  size,  some  are  separated  into 
alveoli,  others  are  not. 

The  cancer-nodules  which  are  in  connection  with  the  liver-tissue 
show  these  facts :  The  free  surface  is  in  an  advanced  stage,  while  the 
angle  formed  by  the  union  with  liver-tissue  and  the  cancer-nodule 
contains  great  numbers  of  round  cells ;  these  cells,  which  have  been 
detached  from  their  normal  positions,  retain  their  normal  order,  but 
stain  less  easily  than  normal  cells  and  have  a  less  distinct  contour. 

He  could  see  the  direct  transformation  of  the  liver-cells  into  cancer- 
cells.  The  embryonal  connective-tissue  surrounding  the  acini  causes 
groups  of  liver-cells  to  be  pushed  out ;  these  cells  become  the  cancer- 
cells.  He  believes  in  his  specimen  the  primary  condition  to  be  one 
of  cirrhosis,  in  which  the  liver-cells  have  made  an  attempt  at  regen- 
eration, and  for  some  reason,  instead  of  having  become  adenomata, 
have  become  cancerous  tissue. 

Sabourin  (Paris  Thesis,  1881,  Contribution  a  V etude  des  Lesions  du 
Parenchyma  Hepatique  dans  Cirrhose)  believes  that  the  name  ade- 
noma is  preferable  to  adeno-carcinoma,  though  this  view  is  not  enter- 
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tainecl  by  Hauot  and  Gilbert,  next  to  be  quoted.  This  author  states 
that  when  there  is  but  a  slight  tendency  to  degeneration  in  the  ade- 
nomatous tissue  there  is  simply  an  overgrowth  of  connective  tissue, 
and  in  a  less  degree  of  intensity  only  a  slight  thickening  of  the  walls 
of  the  capillaries. 

The  sclerosed  zone  surrounding  the  adenoma  is  a  secondary  growth 
of  tissue.  The  author  is  not  decided  in  his  view  whether  the  new 
growth  is  secondary  to  the  general  cirrhosis  or  not. 

Hanot  and  Gilbert,  in  a  monograph  (^Etudes  sur  les  Maladies  du 
Foie),  have  given  by  far  the  fullest  description  of  cancer  with  cirrho- 
sis, and  indeed  are  the  first  authors  to  make  this  a  distinct  form  of  pri- 
mary cancer  of  the  liver.  In  this  volume  they  divide  primary  cancer  of 
the  liver  into  three  forms — massive,  nodular,  and  cancer  with  cirrhosis. 
Of  this  latter  form — the  one  under  consideration — they  give  many 
instances,  and  it  appears  odd  that  more  have  not  been  recorded  in  this 
and  other  countries.  They  say,  while  it  is  not  irrational  to  suppose 
that  a  cirrhotic  liver  can  become  the  seat  of  carcinoma,  this  condition 
is  very  rare,  and  in  reality  the  coincidence  of  cirrhotic  and  cancerous 
lesions  belongs  to  primary  cancer  of  the  liver.  Rarely  cancer  with 
cirrhosis  results  from  the  juxtaposition  of  cirrhotic  lesions  and  massive 
or  nodular  cancers,  but  in  the  great  majority  of  cases  it  is  a  condition 
w^ith  the  following  characteristics  : 

The  liver  is  not,  as  a  rule,  very  markedly  increased  in  size  ;  the 
tumors  may  be  seated  deep  in  the  substance  of  the  liver,  but  they  are 
usually  scattered  over  its  surface  as  well,  and  give  a  rough  and  gran- 
ular appearance  to  its  surface.  In  places  over  the  surface  of  the  liver 
the  granulations  of  cirrhosis  can  be  recognized.  The  tumors  are 
hemispherical,  without  depressions,  and  of  a  firm  consistence,  of  a 
whitish  or  yellowish  appearance  when  recent.  The  size  of  the  tumors 
varies  greatly,  from  that  of  the  head  of  a  pin  to  a  voluminous  tumor; 
in  cases,  however,  where  the  tumors  are  sma^,  they  vary  but  little, 
and  the  liver  has  almost  the  exact  appearance  of  a  hobnailed  liver, 
and  may  easily  be  confounded  with  it. 

On  section  the  tumors  are  seen  to  vary  in  size  and  color  just  as 
they  do  on  the  surface.  In  the  majority  of  cases  they  are  encysted 
by  a  fibrous  envelope,  and  can  be  easily  ^removed  by  the  point  of  a 
knife.  It  implicates  the  venous  system  rather  than  the  arterial  or 
lymphatic  system.     Secondary  invasion  is  as  common  in  this  form  as 
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in  the  other  two  forms,  and  invades  usually  the  lungs.     Ascites  is 
constant.     The  spleen  may  be  congested  or  enlarged  or  atrophied. 

Microscopically  cancer  with  cirrhosis  is  a  trabecular  epithelioma 
(page  17).  This  form  of  epithelioma  has  been  described  by  Kelsch 
and  Kiener,  and  by  Sabourin,  as  ademoma,  but  the  preferable  name 
is  adeno-carcinoma,  or  tubular  epithelioma  (page  41).  This  form 
is  composed  of  neoplastic  trabeculee,  arranged  as  the  normal  trabe- 
culsfi  of  the  liver,  from  which  they  are  derived.  They  differ  from 
hepatic  trabeculae  in  their  greater  size  and  undulations.  They  are 
separated  by  a  double  row  of  endothelial  cells  or  by  new-formed 
sclerotic  tissue.  In  a  certain  number  of  cases  the  trabecular  group- 
ing is  evident  in  the  whole  tumor,  while  in  others  the  older  parts 
of  the  tumor  are  deformed  and  the  growth  becomes  diffuse.  The  cir- 
rhosis which  accompanies  this  form  of  epithelioma  is  almost  always  a 
true  cirrhosis  (page  47),  as  proven  by  the  great  number  of  biliary 
canaliculi  which  are  disseminated  or  collected  in  groups.  The  epithe- 
liomatous  cells  are  certainly  derived  from  the  liver-cells  themselves. 

They  believe  that  the  adenoma  and  the  cirrhosis  are  simultaneous, 
and  believe  that  the  two  processes  result  from  the  action  of  the  same 
irritant  on  the  connective  tissue,  giving  rise  to  cirrhosis,  and  on  the 
hepatic  epithelium,  giving  rise  to  the  trabecular  epithelioma,  and  also 
believe  that  either  may  be  produced  alone,  though  much  more  rarely 
the  latter. 

Original  Observations. 

Case  I. — I  owe  the  privilege  of  examining  and  presenting  this  case  to 
my  colleagues,  Drs.  Mellersh  and  Cahall,  of  St.  Timothy's  Hospital,  Eox- 
borough,  Philadelphia. 

August  A.,  aged  forty-four  years,  a  native  of  Italy,  was  admitted  to  the 
wards  February  15,  1894.  He  could  give  but  a  very  indefinite  history,  but 
his  family  history  is  good.  He  never  used  alcohol ;  never  had  syphilis. 
He  was  admitted  complaining  of  severe  abdominal  pain,  which  graduallj^ 
increased  until  the  patient's  death.  He  was  slightly  jaundiced.  The  physi- 
cal examination  showed  the  liver-dulness  to  reach  from  the  nipple  to  four 
inches  below  the  margin  of  the  ribs.  The  edge  of  the  liver  could  be  easily 
felt,  and  was  rough  and  granular  to  the  touch.  The  spleen  was  large,  and 
reached  five  inches  below  the  margin  of  the  ribs.  The  jaundice  gradually 
increased.     Ascites  developed,  and  the  man  died  of  exhaustion. 

A  diagnosis  of  hypertrophic  cirrhosis  of  the  liver  was  made.  There  was 
never  any  rise  in  temperature. 

Post-mortem  examination.      Man  middle-aged ;    slightly  jaundiced.      The 
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thoracic  organs  are  entirely  normal.  On  opening  the  abdomen  the  enlarged 
liver  is  found  extending  far  below  the  edge  of  the  ribs.  The  convex  surface 
is  tightly  adherent  to  the  diaphragm.  The  surface  of  the  liver  is  markedly 
granular  and  uniformly  enlarged,  giving  a  typical  picture  of  hypertrophic 
cirrhosis  save  for  its  color.  The  color  is  a  reddish-white,  and  gives  the 
appearance  of  a  huge  carcinoma,  notwithstanding  the  hobnailed  appearance 
of  cirrhosis.  On  section  the  cut  surface  is  seen  to  be  lobulated  into  small 
areas ;  it  creaks  under  the  knife,  is  quite  uniform  in  its  appearance,  every 
square  inch  giving  the  picture  of  a  cirrhotic  liver.     In  no  portion  is  there  a 

Fig.  1. 


distinct  new  growth,  and  no  sign  of  softening.  The  gall-ducts  are  normal, 
as  are  also  the  mesenteric  glands.  The  spleen  is  greatly  enlarged,  soft,  red- 
dish-brown, and  the  capsule  thickened.  The  pancreas  is  longer  than  normal, 
but  there  is  no  sign  of  a  new  growth.  The  pyloric  end  of  the  stomach  is 
deeply  pigmented ;  the  veins  in  the  region  of  the  cardiac  orifice  are  uniformly 
enlarged.  There  are  no  new  growths  or  ulcerations  in  any  part  of  the  organ 
Microscopic  examination.  There  is  a  very  marked  cirrhosis  of  the  hyper- 
trophic form,  as  shown  by  the  great  increase  of  the  intralobular  fibrous  tissue 
with  embryonal  cells.  The  fibrous  tissue  forms  great  bands  between  the 
lobules,  and  in  many  places  there  are  distinct  islets  of  embryonal  connective 
tissue.  The  lobules  of  the  liver  retain  to  a  certain  extent  their  normal  shajie 
and  size,  though  many  are  flattened  and  divided  by  bands  of  connective  tissue 
entering  from  the  perilobular  cirrhosis,  while  others  are  increased  in  size. 
In  certain  positions  the  lobules,  instead  of  being  filled  with  liver-cells  or  the 
cells  presently  to  be  described,  are  filled  with  a  connective  tissue.  The  liver- 
cells  are  almost  entirely  replaced  by  epithelial  cells  in  the  form  of  tubular 
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cylinders,  giving  very  much  the  appearance  of  trabecular  epithelioma.  In 
every  instance  these  tortuous  cylinders  are  surrounded  by  an  embryonal  con- 
nective tissue,  which  enters  from  the  perilobular  connective  tissue.  The 
conversion  of  this  embryonal  tissue  into  connective  tissue  of  a  more  fibrous 
character  apparently  gives  rise  to  the  islets  of  connective  tissue  above 
described. 

The  interlobular  biliary  canaliculi  are  increased  in  number  and  in  size. 
In  a  few  lobules  there  are  some  remains  of  liver-cells.  These  appear  to  be 
directly  continuous  with  the  cylinders  of  epithelial  cells  which  are  more  dis- 
tinctly separated  than  the  normal  resean  of  cells  by  the  connective  tissue 
surrounding  them.  The  cells  of  the  liver  which  remain  are  cloudy,  but  are 
otherwise  not  degenerated,  no  trace  of  fatty  degeneration  being  seen.  So 
great  is  the  conversion  of  the  liver-substance  into  connective  tissue  and 
cancer-cells,  however,  that  the  source  of  origin  of  either  cannot  be  made  out 
from  many  of  the  specimens.  It  is  nevertheless  quite  evident  in  a  few  spots 
that  the  regular  colonettes  of  epithelial  cells  have  their  origin  in  the  liver- 
cells  themselves. 

This  specimen  is  especially  remarkable  for  the  uniform  and  univer- 
sal conversion  of  the  liver-substance  into  cancer-tissue.  The  liver 
would  most  certainly  be  taken  for  a  very  good  example  of  hyper- 
trophic cirrhosis  at  present,  and  in  its  fresh  state  only  its  color  fui'- 
nished  any  clue  whatever  to  its  character.  This,  as  noted  above,  was 
a  reddish-white,  and  the  organ  looked  like  a  great  scirrhus.  In  no 
place  were  there,  strictly  speaking,  any  tumors.  The  granulations 
were  marked,  but  were  evidently  bits  of  parenchyma  cut  off  by  fibrous 
tissue. 

We  have  in  this  case  a  very  typical  picture  of  the  trabecular  epith- 
elioma accompanied  by  cirrhosis.  It  shows  in  certain  points  the 
breaking  up  of  the  trabeculie  by  the  sclerosed  tissue,  as  described  by 
Hanot  and  Gilbert.  It  differs,  as  we  find  no  other  specimen  reported, 
in  the  uniformity  of  the  invasion  by  the  epithelioma.  Indeed,  it 
appears  as  a  massive  cancer;  there  are  no  traces  of  the  tumors  of 
various  sizes  usually  present  and  found  in  Case  II.  The  specimens 
in  this  case  were  kindly  made  for  me  by  Dr.  Samuel  Kneass. 

Drs.  Welch,  of  Baltimore,  and  Dock,  of  Ann  Arbor,  believe  that 
all  the  changes  in  this  case  can  be  accounted  for  by  the  cii'rhosis, 
but  the  changes  noted  are  so  suggestive  of  an  early  stage  of  carcin- 
omatous change  that  we  report  the  case  as  such. 

Case  II. — Mary  B.,  aged  sixteen  years,  had  been  under  the  care  of  Pro- 
fessor Pepper  for  some  months      She  had  intermittent  hematuria,  irregular 
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menstruation,  and  a  high  degree  of  chlorosis.  Suddenly,  on  April  29,  1895, 
she  had  a  chill,  followed  by  high  fever.  On  the  evening  of  the  same  day  she 
became  unconscious,  and  remained  entirely  comatose  until  her  death,  May 
1st.  She  had  a  consolidation  of  the  lower  tube  of  the  left  lung,  constant 
hematuria,  but  passed  a  large  amount  of  urine  which  contained  a  very  few 
granular  casts.  An  abdominal  tumor  was  discovered,  which  later  proved  to 
be  the  greatly  enlarged  spleen. 

The  following  notes  were  made  at  the  post-mortem  examination,  held 
twenty- four  hours  after  death:  The  body  of  a  well-developed  female;  rigor 
mortis  slight;  sternum  prominent.  The  abdominal  cavity  contains,  perhaps, 
three  quarts  of  liquid,  some  of  which  was  injected  by  the  undertaker.  The 
left  lobe  of  the  liver  extends  two  inches  below  the  xiphoid  cartilage,  and  is 
markedly  granular  in  appearance.  A  mass  which  proved  to  be  the  enlarged 
spleen  is  found  lying  in  the  left  lumbar  region.  The  left  pleural  sac  contains 
a  great  quantity  of  liquid ;  the  lung  is  adherent  by  recent  adhesions  to  the 


Fig.  2. 


chest-wall  at  the  base.  The  right  lung  is  crepitant  throughout,  except  at  the 
extreme  base,  which  is  the  seat  of  hypostatic  congestion.  The  extreme  lower 
lobe  of  the  left  lung  is  the  seat  of  an  advanced  consolidation ;  the  upper 
lobe  somewhat  congested.  Heart-cavities  on  right  side  are  entirely  filled 
with  ante-mortem  clots ;  a  small  ante-mortem  clot  is  also  found  in  the  left 
side.  Valves  normal.  The  spleen  is  large — five  times  its  normal  size  :  it  is 
soft,  yellow,  but  not  friable.  The  stomach  is  dilated  ;  the  mucous  membrane 
is  studded  with  miliary  hemorrhages.  The  ileum  and  jejunum  are  normal. 
The  gall-bladder  is  large  and  filled  with  bile ;  the  common  duct  is  patulous  ; 
the  pancreas  is  large,  but  otherwise  normal.     The  uterus  and  ovaries  are 
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normal.  The  kidneys  are  large  and  congested,  and  the  cortical  substance  is 
increased. 

The  liver  weighs  3]  pounds.  It  is  quite  as  soft  as  a  normal  liver.  The 
surface  is  glistening  and  markedly  granular.  The  capsule  neither  thickened 
nor  opaque.  In  the  capsule  were  stellate  points  of  capillary  distention. 
The  granulations  which  mark  the  entire  surface  of  the  liver  are  spread  over 
the  entire  exterior,  though,  perhaps,  more  marked  on  the  under  surface. 
They  vary  in  size  from  that  of  a  millet-seed  to  that  of  a  pea,  though  on  the 
upper  surface  of  the  left  lobe  there  is  a  mass  as  large  as  a  hazelnut.  This 
tumor  is  enveloped  in  a  delicate  fibrous  capsule.  On  section  the  same  sort 
of  granulations  can  be  seen  scattered  through  its  substance.  They  are  irreg- 
ular in  shape,  and  are  enveloped  in  a  delicate  fibrous  capsule,  from  which 
they  can  be  easily  shelled.  Toward  the  anterior  edge  of  the  right  lobe  they 
are  more  numerous  than  in  the  left  lobe.     There  is  no  area  of  softening. 

Microscopic  examination.  With  a  low  power  we  have  deformed  and  greatly 
enlarged  lobules  of  the  liver,  surrounded  by  a  great  amount  of  connective 
tissue,  containing  many,  and  in  some  cases  enlarged  and  anastamosing 
biliary  canaliculi.  It  is  also  noticed  with  the  low  power  that  the  central  vein 
of  the  lobules  is  not  to  be  found  in  a  single  instance  of  many  slides  exam- 
ined, and  that  in  places  a  body  corresponding  in  size  and  shape  with  a  lobule 
of  the  liver  is  in  the  midst  of  a  great  field  of  connective  tissue.  With  a 
higher  power  the  lobules  of  the  liver  are  seen  to  be  changed  in  the  following 
manner :  The  cells  are  much  larger  than  normal  liver-cells,  and  the  proto- 
plasm is  more  cloudy — toward  the  centre  of  the  lobule — showing  often,  espe- 
cially in  the  larger  ones,  marked  tendency  to  degenerate.  These  cells  are 
arranged  in  trabeculse,  as  are  the  normal  liver-cells.  There  is  no  separa- 
tion of  these  trabeculse  by  dense  connective  tissue  as  there  is  in  the  specimen 
of  Case  I.,  though  they  are  separated  by  spaces  filled  more  or  less  completely 
with  cells. 

The  size  of  these  lobules  differs  greatly,  the  larger  being  several  times  the 
size  of  a  normal  acinus  of  the  liver,  while  certain  specimens  are  smaller  and 
can  only  be  seen  by  the  higher  powers.  They  are  separated  from  each  other 
by  the  perilobular  connective  tissue  to  be  described.  The  round  cells  with 
which  this  latter  is  filled  are  more  or  less  distinctly  inserted  between  the 
colonettes  of  cells  at  the  periphery ;  in  other  places  the  periphery  is  sharply 
outlined  by  connective  tissue.  In  certain  places  along  the  periphery  of 
certain  lobules  there  can  be  seen  groups  of  cells,  separated  from  each 
other  by  distinct  layers  of  fibrous  connective  tissue,  and  connected  at  their 
inner  extremity  with  the  enlarged  and  changed  liver-cells  before  described. 
The  connective  tissue — the  tissue  of  Glisson's  capsule — is  markedly  increased. 
The  extent  of  its  distribution  varies  in  different  parts.  In  places  it  simply 
surrounds  the  changed  lobules  of  the  liver  or  new  growths ;  in  others  there 
is  nothing  whatever  to  be  seen  but  wide  bands  of  connective  tissue  of  an 
embryonal  type. 

In  certain  parts  which  contain  no  tumors  visible  to  the  naked  eye,  and 
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which  have  the  appearance  of  normal  liver,  the  microscope  reveals  nothing 
but  connective  tissue,  neither  tumor-formations  nor  hepatic  cells  being  visible. 
The  finer  structure  of  this  connective  tissue  varies,  depending  upon  whether 
or  not  we  have  to  do  with  an  older  or  more  recent  process.  In  the  first 
instance  there  are  dense  masses  of  connective-tissue  fibres  with  but  few  nuclei, 
while  in  the  latter  the  great  number  of  nuclei  of  the  nature  of  a  round-cell 
infiltration  indicate  the  embryonal  type  of  connective  tissue.  Here  and 
there  are  seen  nuclei  changing  from  round  to  elongated  form — the  commence- 
ment of  fibre-formation. 

The  connective  tissue  surrounding  the  nodules  of  new  formation  can  be 
seen  to  penetrate  from  the  periphery  a  varying  distance  into  the  nodule. 
This  penetrating  connective  tissue  is  usually  of  the  nature  of  round-cell 
infiltration.  While  this  is  the  usual  character  of  the  infiltrating  connective 
tissue,  there  is  not  infrequently  distinct  evidences  of  older  connective  tissue. 
What  to  a  low  power  was  one  nodule  surrounded  by  rather  dense  connective 
tissue,  is  in  reality  made  up  of  several  smaller  nodules,  each  surrounded  by 
a  connective-tissue  envelope.  Imbedded  in  this  young  connective  tissue, 
and  forming  an  integral  part  of  it,  are  great  numbers  of  interlobular  biliary 
canaliculi.  In  many  places  they  are  distended  and  form  hollow  cylinders, 
while  in  others  the  cylinders  are  smaller  and  blocked  with  cells  and  detritus. 
In  some  places  they  are  much  branched  and  anastomosed,  forming  in  their 
regularity  almost  the  picture  of  an  adenoma.  In  no  place,  however,  can  one 
of  these  distinct  tubules  be  seen  entering  the  lobules  of  the  liver.  The 
vessels  are  not  increased  in  size,  and  appear  to  have  walls  composed  of  this 
embryonal  connective  tissue,  through  which  they  pass. 

In  Case  I.  almost  all  the  liver-acini  are  converted  into  masses  com- 
posed of  trabecule  of  epithelial  cells,  separated  by  connective  tissue. 
In  some  places  the  formation  of  connective  tissue  has  been  carried  to 
such  a  degree  that  the  regular  formation  of  reseau  is  lost  and  the 
growth  becomes  the  mixed  variety  mentioned  by  Hanot  and  Gilbert 
as  trabeculo-alveolar  epithelioma.  In  other,  and  less  numerous,  parts 
there  remain  some  of  the  liver- cells,  changed,  but  recognizable,  and 
undergoing  direct  metamorphosis  into  the  true  cancer-cells.  In  most 
instances  the  connective  tissue  totally  surrounds  the  old  lobule  and 
makes  a  sharp  line  of  demarcation  between  it  and  the  surrounding 
connective  tissue.  In  Case  II.  there  is  a  very  advanced  cirrhosis,  so 
far  advanced  and  yet  so  young,  that  tissue  which  to  the  naked  eye 
appears  to  be  liver-tissue  is  made  up  exclusively  of  fibrous  and  em- 
bryonal connective  tissue.  The  liver-cells  are  changed  in  that  they 
are  enlarged  and  cloudy,  and  on  the  periphery  of  certain  lobules  there 
is  an  appearance  which  suggests  a  change  from  liver-cells  into  cancer- 
cells. 
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It  would  seem  evident  then  that  Kelsch  and  Kiener  and  Hanot 
and  Gilbert  are  correct  in  the  two  points  claimed  by  them  : 

First.  As  proven  by  both  cases,  that  the  new  growth  comes  from 
a  direct  cliange  of  the  liver-cells  into  the  cancer-cells. 

Second.  In  Case  II.,  as  suggested  by  the  overgrowth  of  embryonal 
connective  tissue  and  the  evident  simultaneous  change  of  the  liver- 
cells,  that  both  processes,  cirrhosis  and  new  growth,  arise  at  the  same 
time,  being  results  of  the  same  irritant  (whatever  that  may  be)  on  the 
connective  tissue  on  the  one  hand,  and  the  liver-cells  on  the  other. 
The  first  effect  has  unquestionably  been  a  great  formation  of  embry- 
onal connective  tissue,  and  at  the  same  time  a  hyperplasia  of  the  liver- 
cells,  with  the  union  of  two  or  more  acini,  which  forms  the  nodules  so 
evident  to  the  naked  eye.  Later  the  change  from  hyperplastic  liver- 
cells  to  cancer-cells  takes  place,  apparently  always  from  the  periphery. 
We  have  then  : 

First.  Hyperplasia  of  liver-cells  and  the  formation  of  nodules, 
evident  to  the  naked  eye,  and  the  formation  of  embryonal  connective 
tissue. 

Second.  The  embryonal  connective  tissue  gradually  becoming 
fibrous  and  the  liver-cells  converted  into  cancer-cells. 

In  Case  II.  all  these  steps  may  be  seen ;  in  Case  I.  the  entire 
organ  is  converted  into  a  trabecular  epithelioma,  with  very  few  recog- 
nizable liver-cells. 

The  process  must  certainly  be  an  infection  of  no  ordinary  type  to 
bring  about  this  genei^al  connective-tissue  change,  and  at  the  same 
time  the  conversion  of  every  liver-acinus  into  a  nodule  of  new  forma- 
tion which  soon  becomes  cancer. 

The  etiology  of  this  form  of  cancer  affecting  the  tissue  of  the  entire 
liver  is  unknown.  Of  its  nature  Ave  are  unable  here  to  speak.  The 
history  in  Case  I.  is  too  indefinite,  and  nothing  in  Case  II.  gives 
us  any  clue.  Hanot  and  Gilbert  leave  the  etiology  of  this  especial 
form  of  cancer,  as  well  as  cancer  in  general,  in  the  same  chaotic  state 
it  has  maintained  for  so  long  a  time. 

Diagnosis.- — The  diagnosis  of  cancer  with  cirrhosis  is  alwavs  diffi- 
cult.  The  signs  vary  in  any  given  case  with  the  degree  of  cirrhosis 
on  the  one  hand,  and  of  cancer  on  the  other. 

The  diagnosis  in  Case  I.,  as  has  been  stated,  was  hypertrophic  cir- 
rhosis, and  I  fail  to  see  how  any  other  diagnosis  could  have  been  made. 
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Case  II.  was  obviously  impossible  to  diagnose  ;  there  was  not  a 
single  feature  pointing  to  derangement  of  the  liver.  If  a  diagnosis  of 
primary  carcinoma  of  the  liver  is  made  by  the  physical  signs,  and 
there  is  ascites,  it  would  be  well  to  keep  in  mind  the  possibility  of  a 
concomitant  cirrhosis,  for  ascites  is  rare  in  simple  primary  cancer  of 
the  liver.  On  the  other  hand,  if  a  diagnosis  of  cirrhosis  is  made,  and 
rapid  anaemia,  icterus,  and  cachexia  appear,  one  must  think  of  a  con- 
comitant cirrhosis. 

Treatment  must  necessarily  be  directed  to  making  the  patient  com- 
fortable. Unfortunately  we  have  no  means  at  hand  which  gives  the 
least  hope  of  a  permanent  removal  of  the  trouble. 
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DISCUSSION. 


Dr.  Adami  :  I  regret  that  I  was  unable  to  communicate  to  Dr.  Fussell  at 
an  earlier  date  the  case  of  which  the  following  are  the  main  characters,  a 
case  brought  before  the  Montreal  Medico-Chirurgical  Society  in  February  of 
this  year  by  Dr.  F.  G.  Finley  and  myself.^  It  corresponds  in  many  details 
with  Dr.  Fussell's  first  ('?)  case.  As  in  that,  the  patient  was  an  Italian  laborer 
(aged  fifty).  He  was  admitted  to  the  General  Hospital  under  Dr.  Finley, 
with  ascites  and  oedema  of  the  lower  extremities.  No  history  other  than  that 
of  a  temperate  life  could  be  obtained. 

The  patient  presented  a  combination  of  ascites,  enlarged  abdominal  veins, 
great  emaciation,  and  jaundice.     There  was  distinct  fulness  in  the  hepatic 

Montreal  Medical  Journal,  April,  1895,  xxiii.  p.  784. 
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region,  and  after  paracentesis  the  enlargement  of  the  liver  was  found  to  be 
confined  to  the  right  lobe,  which  had  a  hard,  slightly  nodular  surface.  The 
spleen  was  distinctly  large.  The  diagnosis  thus  lay  between  cirrhosis  and 
carcinoma ;  the  former  was  especially  suggested  by  the  enlarged  spleen  ;  the 
rapid  emaciation,  with  the  peculiar  enlargement  of  the  liver,  favored  the 
latter.  Urobilin,  and  not  biliverdin,  was  constantly  present  in  the  urine,  a 
condition  upon  which  Hayem  and  von  Jaksch  have  laid  stress  in  the  jaundice 
of  hepatic  disease,  and  more  especially  in  cases  of  cirrhosis. 

The  autopsy  showed  that  the  liver  was  greatly  enlarged  (4140  grms.,  or 
about  8J  lbs.),  the  enlargement  being  confined  to  the  right  lobe.  This  was 
thickly  studded  over  with  yellowish  nodules,  varying  in  size  from  that  of  a 
small  shot  to  that  of  a  walnut.  The  left  lobe,  on  the  other  hand,  was  smaller 
than  normal,  and  presented  the  appearance  of  atrophic  cirrhosis.  Micro- 
scopically, sections  from  both  lobes  showed  very  advanced  cirrhosis  of  the 
insular  or  "  monolobular "  type,  but  in  addition  to  the  isolated  nodules  of 
hepatic  parenchyma  there  were  sharply  encapsuled  masses  of  new  growth  of 
various  sizes.  These  might  be  described  as  adeno-carcinomatous ;  in  parts 
they  preserved  the  columnar  hepatic-cell  arrangement,  but  in  the  main  they 
had  become  irregular  in  growth  and  atypical.  These  cavernous  masses  were 
rare  in  the  left  lobe.    There  were  no  signs  of  cancer  elsewhere. 

I  cannot  but  consider  that  in  cases  such  as  these  we  have  to  deal  with  a 
multiple  primary  carcinomatous  development,  and  I  would  compare  the  con- 
dition existing  in  these  cirrhotic  livers  with  the  more  frequent  development 
of  multiple  adenomata  or  adeno-carcinomata  in  the  cirrhosed  kidney. 


ARTIFICIAL  FORCIBLE  RESPIRATION,  FELL-0'DWYER 

APPARATUS. 

By  W.  p.  NORTHRUP,  M.D., 

OF  NEW  YORK. 


Case  II.  Acute  opium- poisoning ;  forcible  artificial  respiration  two  and  three- 
quarters  hours;  recovery. — A  phj'sician,  arrested  on  charge  of  criminal  practice, 
was  confined  in  a  station-house  five  blocks  from  the  Presbyterian  Hospital. 
At  midnight  the  watchman  conversed  with  the  inmate  of  the  cell,  and  all  was 
right.  At  two  o'clock  harsh,  stertorous  respiration  attracted  attention  to 
the  same  cell,  and  the  inmate  was  found  in  deep  coma,  with  cyanosis.  In  a 
few  minutes  the  ambulance-surgeon  was  beside  him,  and  with  all  speed  the 
patient  was  brought  out  to  air  and  space,  and  artificial  respiration  begun. 
Apparently  there  was  no  effort  at  automatic  respiration,  and  it  seemed  that 
death  must  soon  ensue.  Patient  was  hurried  into  an  ambulance,  and  though 
the  distance  was  short,  and  the  driver  did  justice  to  his  record  in  speed,  even 
then  it  was  necessary  to  perform  artificial  respiration  on  the  way.  Under  the 
influence  of  strychnine  and  belladonna,  jolting,  and  fresh  air  he  was  unable 
to  breath  automatically  on  his  arrival  in  the  accident-ward.  Pulse  very  weak 
and  rapid. 

The  Fell-0'Dwj'er  apparatus  was  adjusted  at  once,  and  full,  deep,  regular 
respiration  artificially  inaugurated.  After  thus  respiring  at  16  per  minute  the 
patient's  color  became  normal,  pulse  full  and  strong,  but  the  coma  was  not 
dissipated.  The  tube  was  removed  temporarily,  stomach-tube  inserted,  and 
the  viscus,  which  contained  no  food,  washed  out  with  strong  coffee.  Respira- 
tion ceased  altogether  while  so  doing,  the  patient  becoming  deeply  cyanotic, 
pulse  rapid,  feeble,  and  intermittent.  Fell-0'Dwyer  tube  was  again  inserted, 
color  and  pulse  at  once  improving.  Stronger  coffee  was  obtained  and  the 
stomach  charged  with  it  in  the  briefest  possible  time.  Again  respiration 
entirely  ceased  during  the  interval,  and  the  pulse  became  very  weak.  On  re- 
newing artificial  forcible  respiration,  color  and  pulse  became  of  good  quality, 
coma  still  persisting.  External  heat  was  applied,  injections  of  belladonna  and 
strj'chnine  administered.  Respirations  were  conducted  20  to  the  minute.  If, 
after  a  time,  several  inflations  were  made  in  quick  succession  the  patient  would 
take  one  breath  automatically,  then  stop.  [As  a  rule,  respirations  should  be 
conducted  12  to  16  per  minute,  allowing  plenty  of  time  for  expiration  in  order 
not  to  accumulate  air  in  the  lungs. — O'Dwyer.] 

At  5. 30  A.M.,  two  and  three-quarters  hours  from  first  intubation,  the  patient  for 
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the  first  time  could  be  induced  to  breathe  of  himself.  Tube  was  left  out  and 
flagellations  administered. 

5.45.  Patient  showed  signs  of  returning  consciousness. 

6.20.  Patient  conscious,  but  could  not  be  induced  to  answer  questions. 

10.30.  Patient  very  hoarse,  some  subcrepitant  rCiles  over  lungs  behind. 
Steam-inhalation  gave  prompt  relief.  Subsequent  history  uneventful.  Re- 
covery complete. 

Case  III.  Opium-poisoning ;  artificial  forcible  respiration  for  twenty  min- 
utes; recovei-y. — Male,  student,  aged  thirty-one  years,  at  11  o'clock  a.m.  took 
ten  grains  of  morphine  ;  half  an  hour  later  vomited.  When  brought  to  the 
hospital,  comatose,  pupils  small,  respirations  4  in  the  minute,  pulse  100, 
temperature  100°. 

Treatment.  Peripheral  stimulation,  cold  tub-bath,  stomach  washing,  coffee, 
atropine,  and  strychnine. 

At  1 .  30 1  found  the  patient  sitting  up  in  bed,  being  rocked  and  buffeted,  mum- 
bling in  a  dazed  way,  wanting  to  know  what  it  was  all  about.  His  chest  bore  the 
marks  of  flagellations  somewhat  energetic.  When  allowed  to  rest  quietly  on 
the  pillow  he  sank  away  into  deep  sleep,  became  cyanotic,  breathed  at  very 
long  intervals,  threatening  to  cease  at  any  moment.  We  succeeded  in  getting  a 
respiration-apparatus  belonging  to  Dr.  O'Dwyer,  and,  inserting  it  in  the  larynx, 
began  artificial  respiration.  After  a  few  full  inflations  it  was  observed  the 
man  was  exerting  himself;  his  color  was  good,  his  eyes  bright.  We,  therefore, 
removed  the  tube,  and  from  that  moment  the  man  needed  no  further  artificial 
respiration.  After  thoroughly  aerating  his  entire  circulation  of  blood  coma 
was  gone.  After  an  hour  he  was  able  to  walk  unaided.  If  allowed  to  go  to 
sleep,  however,  respiration  sank  to  4  per  minute.  Patient  was  discharged 
after  four  days  cured. 

Case  IV.  Cerebral  hemorrhage;  coma;  trephining;  artificial  forcible 
respiration;  six  hoars  in  hospital ;  death. — Cyanosis  was  marked,  respirations 
falling  to  4  per  minute.  With  use  of  intubation,  color  became  normal.  Pulse 
reduced  from  180  to  100 ;  quality  improved.  Respiration  artificially  per- 
formed for  one  to  one  and  one-half  hours. 

Pulse  continued  to  beat  twenty  minutes  after  cessation  of  artificial  respiration. 

Case  V.  A  man  fifty  years  old ;  fractured  shvll ;  moribund  on  admission  ; 
coma;  relaxation ;  pulse  4  per  m,inute. — Artificial  forcible  respiration,  Fell- 
O'Dwyer  apparatus  employed ;  respiration  kept  up  during  operation,  and 
sometime  thereafter,  eight  hours  in  all.  At  the  end  of  eight  hours  the  heart 
ceased  beating. 

Case  VI.  Cerebral  hemorrhage  ;  apnoea  ;  artificial  forcible  respiration  ; 
six  hours'  operation  ;  death. — Female,  cerebral  hemorrhage,  fell  down  uncon- 
scious ;  on  arrival  at  hospital  respirations  short  and  inefiicient,  irregular : 
beginning  cyanosis.  Respiration  became  less  frequent,  and  Sylvester  Halls 
respirator  emploj'ed  for  ten  minutes  with  unsatisfactory  results,  xlrtificial 
forcible  respiration  (Fell-O'Dwyer)  employed,  with  prompt  and  satisfactory 
results. 
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The  sj'mptoms  being  focal,  the  skull  was  trephined,  but  without  rehef  of 
symptoms.     Artificial  forcible  respiration,  six  hours. 


Fig.  1. 


Intubation-tube  and  foot-belluw 


FeIl-0'Dwyer's  apparatus. 


Case  I,  was  brain-tumor ;  apnoea  ;  artificial  respiration  twenty-five 
five  hours  ;  death.^  Autopsy  :  No  apparent  abrasion  of  larynx  ;  no 
pulmonary  emphysema  or  other  signs  of  injury. 

1  This  apparatus  for  artificial  forcible  respiration  was  shown  and  Case  I.  reported  in  a 
paper  read  before  the  British  Medical  Association,  Bristol,  August,  1894,  and  pubUshed  in  the 
British  Medical  Journal,  September  29,  isi94. 
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In  conclusion :   So  far  as  six  cases  conclude  we  may  say  : 

The  Fell-0'Dwyer  apparatus  is  an  efficient  aid  in  carrying  on  pro- 
longed artificial  forcible  respiration. 

The  procedure  is  not  necessarily  attended  with  any  injury  to  the 
larynx  or  lung  of  the  patient. 

It  requires  but  one  attendant  at  a  time  and  does  not  make  unwar- 
rantable drafts  upon  the  strength  or  endurance  of  such  attendant. 

The  intubation-tube  can  be  inserted  by  the  average  physician  with- 
out previous  practice. 

This  apparatus  is  especially  adapted  to  the  treatment  of  acute 
opium-poisoning  ;  it  has  certainly  saved  one  life  that  might  have  been 
considered  hopeless  by  any  other  known  mechanical  methods  of  treat- 
ment. 

It  has  been  found  practicable  in  depressed  fractures  of  the  skull 
requiring  operation. 

It  has  prolonged  life  in  cerebral  cases  one  and  one-quarter,  six, 
eight,  and  twenty-five  hours. 

It  would  seem  to  be  of  great  promise  in  operation-theatres  in  cases 
of  sudden  failure  of  respiration. 

To  my  surgical  and  medical  colleagues  and  to  J.  P.  Thornley,  M.D., 
house  physician,  I  wish  to  acknowledge  my  obligations  for  courtesies 
and  aid  in  publishing  these  cases. 


AN   EXPERIMENTAL   STUDY  OF  DIRECT  AND 

INDIRECT  FARADIZATION  OF  THE 

DIGESTIVE  CANAL  IN  DOGS, 

CATS,  AND   RABBITS. 


By  S.  J.  MELTZER,  M.D., 

OP  NEW  YORK. 

{P)'om  the  Physiological  Laboratory  of  the  College  of  Physicians  and  Surgeons, 
Medical  Department  of  Columbia  University.) 


The  electrization  of  the  stomach  or  the  intestines  has  for  its  pur- 
pose, among  other  things,  the  production  of  contraction  in  these 
organs.  As  is  well  known,  two  methods  are  at  present  employed  in 
the  electrical  treatment  of  the  digestive  canal :  the  percutaneous  and 
the  direct  electrization.  In  the  percutaneous  electrization  both  elec- 
trodes are  placed  outside,  on  the  abdominal  wall,  in  a  manner  which  is 
deemed  best  to  reach  the  organ  in  view.  In  the  direct  electrization 
one  electrode  is  applied  to  a  selected  place  on  the  abdominal  wall,  and 
the  other  electrode  is  introduced  either  into  the  rectum  or  into  the 
stomach.  Both  methods  are  extensively  employed  by  neurologists, 
and  by  the  specialists  for  the  stomach,  as  well  as  by  the  general  prac- 
titionei's.  The  application  of  electricity  by  these  methods  presupposes 
that  the  current  reaches  the  muscular  coat  of  the  stomach  or  of  the 
intestines,  and  reaches  it  in  such  a  strength  as  to  produce  a  local  con- 
traction which  is  then  the  cause  of  a  peristaltic  movement  of  either 
the  stomach  or  the  intestines.  In  the  extensive  literature  on  our  sub- 
ject we  meet  hardly  a  dissenting  voice  as  to  the  correctness  of  this 
supposition. 

The  statements  that  the  electrization  of  the  abdomen  is  sometimes 
followed  by  defecation;  v.  Ziemssen's^  statement  of  the  visible  or  pal- 
pable contraction  of  the  intestines  in  a  hernia  during  its  electrization  ; 

1  V.  Ziemssen  :  Die  Electricitat  iu  der  Medizin,  4  Aufl.,  1872 
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the  quicker  disappearance  of  water  from  the  stomach  or  the  earlier 
appearance  of  the  salol-test  after  the  electrization  of  the  stomach — 
these  are  the  main  clinical  proofs  for  the  effectiveness  of  the  electriza- 
tion upon  the  motor  pai't  of  the  digestive  canal.  In  a  case  of  cancer 
of  the  pylorus,  with  visible  peristaltic  waves  of  the  dilated  stomach, 
Pepper/  however,  reported  that  the  percutaneous  electrization  of  the 
stomach  did  not  influence  its  visible  peristalsis.  Kussmaul,-  on  the 
other  hand,  states  that  he  has  seen  in  one  case  the  visible  peristaltic 
waves  on  a  dilated  stomach  quickened  by  the  direct  (internal)  electri- 
zation. This  seems  to  speak  in  favor  of  the  direct,  and  against  the 
percutaneous  electrization.  Indeed,  all  writers  seem  to  agree  that  the 
direct  electrization  is  preferable  to  the  subcutaneous  application.  The 
objection  against  the  former  is  based  mainly  upon  its  inconvenience 
for  the  patient;  but  since  the  introduction  of  improved  stomach-elec- 
trodes (Einhorn's'  deglutable  electrode ;  Ewald's*  modification  of  it : 
Wegele's^  spiral  electrode)  the  inconvenience  is  considerably  reduced. 
It  seems  to  be  in  harmony  with  the  general  sentiment  at  present  when 
Ewald''  thus  says,  "  Surely,  by  using  Einhorn's  stomach- electrode,  or 
my  modification  of  it,  contractions  of  the  muscular  fibres  of  the  stomach 
themselves  must  be  obtained."  Ewald,  however,  says  also:  "  It  must, 
unfortunately,  be  admitted  that  all  such  therapeutic  procedures,  which 
may  be  complicated  by  other  factors,  do  not  of  themselves  prove  much 
until  we  have  the  ocular  proof  of  seeing  the  stomach  contract  under 
the  influence  of  the  electrical  current."  This  "  ocular  proof"  of  seeing 
the  stomach  contract  is,  as  far  as  I  can  see,  not  yet  furnished.  The 
present  status  is,  then,  as  follows  :  It  is  a  generally  prevailing  view 
that  the  percutaneous  electrization  of  the  stomach  and  intestines  pro- 
duces a  contraction  of  these  organs ;  it  seems  to  be  an  universally 
accepted  fact  that  stimulation  of  the  mucous  membrane  of  the  stomach 
is  the  most  direct  and  safest  way  to  effect  its  contraction.  There  is  no 
positive  proof  of  either  of  these  assumptions. 

While  studying  the  influence  of  the  vagus  upon  the  stomach  I  made 
an  unexpected  observation  which  gave  rise  to  a  series  of  experiments 

'  Pepper:  A  Case  of  Scirrhus  of  the  Pylorus,  with  Remarks  on  the  Electrical  Excitation  of 
the  Stomach. 
-  Kussmaul :  Archiv  fur  Psychiatric,  Bd.  viii. 
3  Einhorn  :  Med.  Record,  May  0, 1891. 

■t  Ewald,  C.  A.  :  Berliner  klinische  Wochenschrift,  1892,  No.  26. 
s  Wegele  :  Therapeutische  Monatshette,  April,  1895. 
''  Ewald,  C.  A. :  Disease  of  the  Stomach,  translated  by  Manges,  1892,  p.  6S. 
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upon  animals,  bearing  upon  the  subject  of  electrization  of  the  stomach 
and  intestines.  The  results  of  these  experiments  I  am  now  going  to 
report. 

The  electricity  in  my  experiments  has  reference  only  to  the  faradic 
current.  I  employed  the  large,  sliding  inductorium  of  du  Bois-Rey- 
mond,  with  more  than  10,000  coils ;  the  primary  coil  was  connected 
with  a  Grove  cell,  freshly  arranged  for  each  experiment,  while  the 
secondary  coil  formed,  with  a  du  Bois-Re3'mond  key,  a  closed  circuit. 
As  is  well  known,  the  strength  of  the  current  in  such  an  apparatus  is 
measured  by  the  distance  between  the  secondary  and  primary  coils. 
In  my  report  I  shall  term  it  briefly  the  distance.  The  current  is  in- 
creased with  the  shorter  distance,  but  not  in  exact  proportion,  the 
increase  of  the  current  occurring  more  rapidly  the  nearer  the  sec- 
ondary coil  comes  to  the  primary.  For  instance,  the  increase  of  the 
current  is  greater  when  the  secondary  coil  is  moved  from  100  to  90, 
than  when  moved  from  200  to  190  millimetres  distance. 

All  the  animals  were  under  thorough  anaesthesia ;  chloral  for  the 
rabbits,  and  ether  for  the  dogs  and  cats  ;  in  a  few  cases  the  animals 
were  also  under  the  influence  of  curare.  Artificial  respiration  was 
employed  in  almost  all  the  experiments.  The  results  obtained  were 
verified  in  all  the  three  kinds  of  animals;  the  greatest  number  of  ex- 
periments, however,  were  made  on  dogs,  which  are  best  suited  for  our 
purpose.  The  stomach  of  the  rabbit  is  not  a  good  object  for  studying 
the  main  phenomenon  of  our  results.  The  stomach  of  the  cat,  on  the 
other  hand,  is  rather  a  good  object  for  study,  but  this  animal  succumbs 
quickly  to  the  influence  of  ether,  and  is  therefore  harder  to  handle. 
I  am  not  going  to  bother  you  with  a  detailed  account  of  all  my  experi- 
ments ;  I  shall  only  report  the  results  Avhich  were  derived  in  each  case, 
not  from  a  single,  but  rather  from  an  oft-repeated  experiment,  giving 
a  uniform  effect. 

Experiments  on  the  Stomach. 

The  abdomen  of  a  dog  is  opened,  the  omentum  removed,  and  the 
entire  stomach  is  exposed  to  a  full  view  and  kept  constantly  moist  by 
a  physiological  saline  solution.  For  local  stimulation  two  copper  wires 
were  employed,  which  were  conveniently  united  in  a  Avell-polished 
wooden  handle ;  the  wires  were  flattened  at  the  end,  and  stood  about 
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one  centimetre  apart.  By  successively  stimulating  with  this  double 
electrode  the  entire  surface  of  the  stomach  it  was  established  that  only 
about  one-third  of  it  responded  with  a  distinct  contraction  to  an  effi- 
cient local  stimulation.  A  line  drawn  perpendicularly  from  the  middle 
of  the  cardia  to  the  large  curvature  divides  the  stomach  into  two  parts. 
The  part  lying  to  the  right  of  the  line  is  contractible,  and  the  remain- 
ing part,  or  we  might  say  the  fundus,  is  nearly  incontractible;  a  strong 
and  long  stimulation  produces  a  hardly  perceptible  eifect.  The  con- 
tractibility  of  the  cardio-pyloric  part  seems  to  be  the  better  the  nearer 
we  come  to  the  pylorus.  The  change  in  the  contractibility  of  the  two 
parts  occurs  quite  abruptly.  Exactly  the  same  conditions  we  meet  in 
the  stomach  of  the  rabbit ;  the  very  large  fundus  of  this  animal  is 
quite  incontractible.  In  cats,  however,  an  efficient  stimulation  pro- 
duces a  well-marked  local  contraction  in  all  parts  of  the  stomach, 
which,  by  the  way,  does  not  have  a  well-developed  fundus  and  is  alto- 
gether correspondingly  smaller  than  in  the  other  two  animals.  If 
there  has  not  been  any  peristalsis  going  on  before  electrization,  a  local 
stimulation  effects  only  a  local  contraction,  except  in  the  pylorus, 
where  a  stimulation  brings  on  a  wave-like  contraction  of  this  entire 
part.  If  there  were  peristaltic  movements  going  on  in  the  cardio- 
pyloric  part  before  the  stimulation  was  started,  then  a  local  contraction 
was  sometimes  the  cause  of  spreading  a  new  peristaltic  wave  over  the 
contractible  area. 

If  we  select  a  place  on  the  stomach  which  is  capable  of  giving  us  a 
well-marked  contraction,  and  then  look  for  the  strength  of  the  current 
which  is  capable  of  calling  forth  such  a  contraction,  we  find  that  the 
first  signs  of  a  contraction  become  noticeable  at  a  distance  of  200—180 
mms.,  and  get  more  and  more  pronounced  as  we  are  gradually  moving 
forward  the  secondary  coil,  until  at  about  130  millimetres  distance  we 
obtain  the  maximum  effect.  Such  a  maximal  contraction  appears  like 
a  deep  groove  on  the  stomach,  which  stands  parallel  to  the  vertical 
axis  of  the  organ.  The  contracted  part  looks  pale,  ischsemic,  and 
reminds  one  of  an  old  scar  from  a  burn.  If  a  strong  stimulus  is  used, 
the  latent  period  is  quite  short,  and  the  contraction  lasts  for  more  than 
twenty  seconds  after  the  stimulation  was  interrupted.  Of  course,  the 
numbers  mentioned  vary  to  a  certain  degree,  but  I  do  not  recall  any 
case  where  a  still  shorter  distance  than  120  mm.  was  required  to  obtain 
a  maximal  contraction. 
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After  determining  such  a  well-contracting  place  an  opening  was 
made  in  the  fundus,  the  contents  of  the  stomach  were  removed,  and 
the  mucous  membrane  cleaned  with  a  saline  solution.  I  then  intro- 
duced the  double  electrode  into  the  cavity  of  the  stomach,  applying  its 
ends  to  the  mucous  membrane  right  opposite  the  determined  place  on 
the  outer  surface.  When  I  now  opened  the  key,  while  the  distance  of 
the  secondary  coil  Avas  still  the  same  as  it  was  when  used  for  the  max- 
imal contraction,  not  the  slightest  contraction  could  be  noticed  even 
after  prolonged  stimulation  !  The  immediate  stimulation  of  the  outer 
surface  produces  the  usual  contraction  ;  the  effect  did  not  suffer  by  the 
opening  and  cleansing  of  the  stomach.  As  long  as  the  heart  continues 
to  beat,  and  the  stomach  is  kept  sufficiently  moist,  the  experiment  can 
be  repeated  again  and  again  with  uniformly  the  same  result.  The 
stimulation  of  the  mucous  membrane  remains  without  any  effect,  even 
when  the  strength  of  the  current  is  considerably  increased;  the  sec- 
ondary coil  can  be  shifted  forward  to  110,  to  100,  or  to  90  mm.  dis- 
tance, or  even  still  nearer  to  the  primary  coil,  without  a  sign  of  a 
contraction  making  its  appearance.  This,  however,  is  not  absolute. 
A  very  strong  current  will  finally  penetrate  the  stomach-wall.  At  a 
distance  of  40  or  50,  sometimes  already  at  80  or  even  90  mm.,  the 
stimulation  of  the  mucous  membrane  does  not  fail  to  produce  a  well- 
defined  contraction.  Usually  the  current  is  then  exceedingly  strong ; 
but  even  then  the  effected  contraction  is  in  no  comparison  to  those 
contractions  obtained  by  the  stimulation  of  the  outer  surface  Avith  a 
distance  of  only  130-140  mm.  In  fact,  even  at  zero  the  contraction 
produced  from  the  mucous  membrane  is  much  weaker  than  the  max- 
imal contraction  from  the  outer  surface.  The  same  remarkable  differ- 
ence Ave  find  also  to  exist  in  the  stimulation  of  both  surfaces  of  the 
stomachs  of  cats  and  rabbits.  The  stomach  of  the  latter  animal, 
however,  is  usually  overfilled  and  very  distended ;  when  it  is  emptied 
it  shrinks  considerably,  and  it  appears  to  be  in  a  contracted  state. 
The  difference  can  be  clearly  seen  even  then,  but  the  stomach  is  in 
this  state  by  no  means  a  good  object  for  our  study.  Furthermore,  I 
found  the  difference  under  discussion  to  exist  also  in  the  stomach  of 
the  frog ;  but  this  thick-walled  stomach,  with  its  small  and  sIoav  con- 
tractions, was  certainly  not  a  desirable  object  for  an  extensive  study  of 
our  phenomenon.  I  Avish  to  add  that  in  studying  the  effect  of  a 
stimulation  it  is  necessary  to  be  aAvare  of  the  accidentally  passing-by 
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of  a  peristaltic  movement,  wliicli  might  be  mistaken  for  a  local  con- 
traction. 

To  decide  the  question  whether,  in  electrizing  the  mucous  mem- 
brane, any  current  at  all  is  passing  through  the  stomach-wall,  I  made 
the  following  experiment :  The  sciatic  nerve  of  the  animal  was  placed 
in  a  Ludwig's  nerve-electrode,  the  protruding  wires  of  which  were 
connected  by  means  of  flexible  conductors  with  another  pair  of  elec- 
trodes. These  latter,  being  only  a  few  millimetres  distant  from  one 
another,  were  placed  on  the  outer  surface  of  the  stomach  just  opposite 
the  space  between  the  electrodes  adjusted  to  the  mucous  membrane. 
When  now  the  current  leading  to  the  latter  electrodes  was  closed  the 
leg  of  the  animal  began  to  jerk.  That  certainly  means  that  the  current 
passed  through  the  wall  of  the  stomach,  and  then  by  the  way  of  the 
outer  electrodes  through  the  sciatic  nerve.  I  made  use  of  this  prac- 
tical arrangement  also  for  some  other  purposes.  For  brevity's  sake  I 
shall  hereafter  refer  to  this  arrangement  as  the  sciatic  electrodes. 
When  I  connected  the  outer  electrodes  with  the  uncovered  abdominal 
muscles,  instead  of  with  the  sciatic  nerve,  the  closure  of  the  current 
did  not  produce  a  contraction  of  these  muscles.  All  this  goes  to  show 
that  a  current  does  pass  through  the  wall  of  the  stomach,  of  sufiicient 
strength  to  stimulate  a  motor  nerve,  but  is  not  strong  enough  to  stim- 
ulate skeletal  muscles,  and  certainly  not  strong  enough  to  produce  even 
a  minimal  contraction  of  the  unstriated  muscular  tissue  of  the  stomach. 

My  next  line  of  experiments  was  to  study  the  effect  of  electrical 
stimulation  upon  the  stomach  when  one  electrode  was  introduced  into 
the  stomach  and  the  other  applied  to  its  outer  surface.  For  these 
experiments  the  animals  did  not  receive  any  food  for  a  couple  of  days 
previous  to  the  experiment.  In  dogs  the  stomach  was  then  usually 
sufiiciently  empty.  The  stomach-electrode  had  a  thickness  of  a  few 
millimetres,  its  connecting-wire  was  hidden  within  a  stomach-tube 
open  at  the  end.  It  is  worth  mentioning  that  after  introducing  the 
electrode  through  the  mouth  into  the  stomach  it  was  always  found  to 
be  located  in  the  fundus,  just  outside  of  the  contractible  part  of  the 
stomach.  By  bending  the  wire  to  the  right  side,  I  succeeded  in 
placing  the  protruding  point  of  the  electrode  into  the  middle  of  the 
contractible  area.  As  an  outside  electrode  I  used  a  metal  ball,  of 
about  15  millimetres  in  diameter,  attached  to  a  wooden  handle.  The 
results  of  these  experiments  were  uniformly  as  follows : 
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When  one  electrode  was  introduced  through  the  mouth  into  the 
stomach,  and  the  other  placed  on  the  outer  surfjice  of  it  about  two 
centimetres  or  more  away  from  the  protruding  internal  electrode,  there 
was  no  contraction  to  be  seen,  even  with  a  strong  current ;  but  if  both 
electrodes  were  placed  very  near  one  another,  a  strong  current  pro- 
duced a  contraction,  which  was  the  stronger  the  nearer  both  points  of 
the  electrodes  were  to  one  another.  If  a  piece  of  omentum,  however, 
was  placed  between  the  stomach  and  the  outer  electrode,  the  current 
produced  no  effect  even  when  both  points  of  the  electrode  stood  just 
one  over  the  other.  I  should  add  here  that  the  presence  of  omentum 
on  the  stomach  did  not  impair  the  effect  of  the  stimulation  in  the  case 
when  both  electrodes  were  placed  on  the  outer  surface.  If  the  internal 
electrode  was  not  pressed  well  against  the  wall  of  the  stomach,  but  was 
suspended  within  the  cavity,  which  was  filled  for  this  purpose  with  a 
saline  solution,  no  contraction  could  be  effected,  no  matter  where  the 
outer  electrode  was  placed. 

To  test  still  more  definitely  the  value  of  the  direct  electrization  of 
the  stomach,  as  it  is  employed  clinically,  the  following  experiments 
were  made : 

1.  The  internal  electrode  was  either  immersed  in  the  saline  solution 
within  the  cavity  of  the  stomach  or  pressed  distinctly  against  the  wall 
of  the  contractible  part  of  the  stomach ;  this  part  Avas  then  put  in  such 
a  position  as  to  be  easily  accessible  to  the  view.  The  external  elec- 
trode, the  one  used  before,  or  a  large  sponge  was  placed  upon  the  well- 
shaved  abdominal  wall  in  the  nearest  neighborhood  of  the  stomach. 
A  strong  current  produced  a  strong  contraction  of  the  abdominal  mus- 
cles, while  the  stomach  remained  perfectly  motionless.  This  shows 
that  the  contraction  of  the  abdominal  muscles  beneath  the  outer  elec- 
trode is  by  no  means  a  proof  that  the  stomach  is  also  contracting.  In 
connection  with  this,  I  wish  to  register  the  observation  that  by  means 
of  the  sciatic  electrode  I  could  prove  the  presence  of  a  current  in  a 
large  area  ai'ound  the  external  electrode,  while  the  area  around  the 
internal  electrode  from  where  the  sciatic  nerve  could  be  stimulated 
was  certainly  not  more  than  2  centimetres  in  diameter.  Against  this 
experiment  it  could  perhaps  be  said  that  the  direct  line  between  the 
two  electrodes  was  longer  than  in  the  usual  direct  electrization,  and  it 
led  perhaps  through  the  incontractible  part  of  the  stomach. 

2.  The  wound  above  the  stomach  was  tightly  stitched  together,  but 


134  MELTZER, 

SO  as  to  be  able  to  be  opened  again  in  a  second  or  two ;  the  blood  at 
the  edges  of  the  wound,  which  could  possibly  serve  as  a  direct  con- 
ductor, was  well  removed.  While  the  internal  electrode  was  pressing 
against  the  front  wall  of  the  stomach,  the  external  electrode  was  put 
upon  the  wound,  so  as  to  be  in  the  shortest  line  to  the  contractible 
part  of  the  stomach  and  the  internal  electrode.  A  strong  current 
produced  a  contraction  of  the  abdominal  muscles.  After  interruption 
of  the  current  the  wound  was  hurriedly  opened,  the  procedure  not 
lasting  longer  than  two  seconds.  The  stomach  was  then  found  in  the 
same  relaxed  condition  as  before.  Whereas  we  know  that  a  well- 
defined  local  contraction  of  the  stomach  lasts  about  twenty  seconds 
after  interruption  of  the  stimulation,  we  must  concede  that  the  elec- 
trization did  not  produce  a  contraction  of  the  stomach.  But  here, 
again,  it  might  be  claimed  that  there  was  a  weak  contraction  with 
only  a  short  after-effect,  which  disappeared  before  the  wound  could  be 
opened. 

3.  The  electrodes  connected  with  the  sciatic  electrode  were  placed 
upon  the  stomach  just  above  the  internal  electrode  and  covered  with 
omentum ;  the  wound  was  then  well  sutured  in  its  entire  length, 
except  a  small  opening  at  its  lower  end.  The  external  electrode  was 
then  placed  on  the  abdominal  wall  in  the  closest  proximity  to  the 
electrodes  on  the  stomach,  and  the  current  w^as  turned  on  ;  no  motion 
of  the  leg,  even  when  the  secondary  coil  was  put  at  zero.  This  cer- 
tainly shows  unmistakably  that  when  one  electrode  is  placed  Avithin 
the  stomach,  and  another  electrode  placed  on  the  skin  just  above  the 
stomach,  there  is  on  the  surface  of  the  stomach,  even  with  the 
strongest  faradization,  no  current  strong  enough  to  stimulate  a  motor 
nerve,  and  certainly  not  strong  enough  to  produce  even  a  slight  con- 
traction of  the  stomach. 

By  the  last  three  experimental  methods  I  was  enabled  to  test  also 
the  value  of  the  percutaneous  faradization  of  the  stomach,  and  I  shall 
state  their  results  briefly.  The  corresponding  places  of  the  abdomen 
were  shaved,  and  sponge-electrodes  were  applied,  one  in  the  back  (Erb) 
and  one  in  the  front,  in  the  manner  as  it  will  be  soon  stated.  When 
the  stomach  was  exposed  to  view,  and  the  electrode  set  upon  the  skin 
nearest  the  stomach,  the  abdominal  muscles  and  the  muscles  in  the 
back  were  contracting,  but  not  the  stomach.  When  the  wound  was 
stitched,  an  electrode  applied  on  it  and  stimulated,  the  abdominal 


FARADIZATION    OF    THE    DIGESTIVE    CANAL.         135 

muscles  contracted,  but  a  quick  reopening  of  the  abdomen  did  not 
reveal  a  trace  of  contraction  of  the  stomach.  When,  finally,  the 
sciatic  electrode  Avas  applied  on  the  stomach,  the  wound  sutured,  and 
the  external  electrode  placed  just  above  the  other  electrodes,  no  cur- 
rent, ever  so  strong,  produced  a  contraction  of  the  limb. 

Thus  my  experiments  demonstrated  definitely  that  neither  the  per- 
cutaneous nor  the  so-called  direct  faradization  of  the  stomach  are 
capable  of  producing  a  contraction  of  the  stomach — at  least  in  the 
animals  I  experimented  upon. 

The  Experiments  on  the  Intestines. 

My  experiments  on  the  inteatiues  are,  in  most  respects,  a  repetition 
of  the  experiments  upon  the  stomach,  and  will  be  reported  briefly. 

As  is  well  known,  the  direct  application  of  both  electrodes  on  the 
intestines  produces  a  strong  constriction  of  the  stimulated  part,  in- 
cluding a  few  millimetres  outside  of  each  electrode.  This  local  con- 
traction is  very  rarely  the  cause  of  an  extended  peristalsis.  The 
contraction  overlasts  the  stimulation  for  fifteen  to  twenty  seconds. 
The  local  contraction  of  the  intestines  can  be  effected  with  a  much 
weaker  current  than  the  one  required  for  a  well-defined  contraction  of 
the  stomach.  The  current  which  is  just  sufiicient  to  produce  a  strong 
local  contraction  of  the  intestines  by  stimulating  their  outer  surface 
will  produce  no  contraction  by  the  application  of  the  electrodes  to  the 
mucous  membrane.  This  holds  good  only  in  dogs.  In  rabbits  I  find 
that  an  effective  current  for  the  outer  surface  seems  to  be  eflective  also 
for  the  internal  surface,  except  that  the  contraction  is  considerably 
weaker;  and  even  in  dogs  a  slight  increase  in  the  intensity  of  the 
current  will  suffice  to  call  forth  a  contraction  by  faradization  of  the 
mucous  membrane.  But  I  cannot  recall  ever  having  seen  one  of 
these  contractions  being  remotely  so  strong  as  the  ones  which  can 
easily  be  effected  by  stimulating  the  outer  surface.  And  there  is 
another  difference  between  the  conditions  of  the  intestines  and  those 
of  the  stomach.  If  one  electrode  is  placed  on  the  outer  surface  of 
some  part  of  the  intestine,  and  the  other  electrode  is  applied  to  the 
mucous  membrane  of  even  a  distant  part,  there  will  always  be  a  con- 
traction of  the  part  where  the  outer  electrode  rests.  Furthermore, 
the  same  result  will  be  obtained  if  the  inner  electrode  will  be  placed 
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in  the  rectum  or  in  the  stomach.  On  the  other  hand,  the  stomach 
will  contract  if  one  electrode  is  placed  upon  its  outer  surface  and  the 
other  electrode  is  placed  within  some  parts  of  the  intestines  or  inserted 
into  the  rectum — while  it  does  not  contract,  as  stated  above,  if  this 
(inner)  electrode  is  placed  in  the  cavity  of  the  stomach  itself.  If  one 
electrode  is  placed  within  the  stomach  and  the  other  in  the  rectum, 
both  cavities  cleansed  or  not,  there  will  be  no  contraction  in  any  part 
of  the  digestive  canal.  This  latter  experiment  was  done  already  by 
Schillbach,^  who  reported  that  he  has  seen  no  results  from  this  mode 
of  electrization.  Ewald,"  who  distrusts  this  statement,  attributed  the 
negative  result  to  the  unclean  state  of  both  cavities.  Apparently 
Ewald  thought  that  there  was  no  current  at  all.  This,  however,  is  not 
so.  Even  when  these  cavities  are  not  cleansed  an  effective  current  is 
present,  as  can  be  seen  by  the  tetanic  contraction  of  the  lower  ex- 
tremities, or  by  the  sciatic  electrodes  applied  to  any  part  of  the 
abdominal  viscera  lying  between  the  stomach  and  the  rectum,  only 
that  the  intestines,  rectum,  and  stomach  remain  motionless.  In  this 
respect,  however,  the  result  is  not  altered  even  by  a  scrupulous  cleans- 
ing of  the  employed  cavities. 

Concerning  the  effect  of  the  electrization  of  the  intestines  by  the 
application  of  both  electrodes  percutaneously,  or  one  electrode  in  the 
rectum  and  the  other  on  the  abdominal  wall,  I  shall  say  briefly  that 
the  result  was  exactly  the  same  as  in  the  electrization  of  the  stomach  ; 
the  intestines  remain  unaffected  by  the  current.  I  arrived  at  this  con- 
clusion by  the  same  method  which  I  employed  for  the  test  of  the  value 
of  electrization  of  the  stomach,  as  described  above  in  full,  and  which 
I  shall  now  point  out  briefly.  By  the  ocular  observation,  by  closing 
and  reopening  the  wound,  and  by  the  sciatic  electrodes. 

I  shall  add  that  the  results  of  my  experiments  represent  only  the 
rule,  and  do  certainly  not  exclude  the  possibility  of  exceptions ;  that 
means  that  under  certain  very  favorable  conditions  a  current  might, 
indeed,  reach  some  parts  of  the  abdominal  viscera  even  by  percu- 
taneous faradization.  As  such  an  exception  I  am  apt  to  consider  the 
above- quoted  observation  of  Kussmaul,  respecting  the  increase  of  the 
peristalsis  by  electrization,  and  perhaps  the  much-quoted  case  of 
V.  Basch^  is  another  such  exception.     Of  this  latter  case  I  like  to 

1  Schillbach  :  Virchow's  Arcbiv,  Bd.  cix.  p.  284.  =  Ewald  :  Diseases  of  the  Stomach. 

3  V.  Basch :  Wiener  med.  Blatter,  1878,  No.  12. 
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speak  here  a  little  more  in  detail.  An  emaciated  woman,  whose  thin 
abdominal  wall  v.  Basch  was  electrizing  for  a  few  minutes  with  a  very 
strong  current,  fell  suddenly  into  a  dangerous  faint,  from  which  she 
recovered  after  her  abdomen  was  massaged,  v.  Basch  explained  this 
accident  by  the  supposition  that  the  electrization  produced  hyperemia 
of  the  abdominal  viscera,  which  in  turn  brought  on  a  cerebral  anaemia, 
and  this  latter  was  the  cause  of  the  syncope.  He  adds,  however,  that 
the  fainting-spell  could  also  be  explained  by  a  reflex  action  from  the 
viscera  upon  the  vagi.  The  case  in  itself  is  certainly  not  a  strong 
one.  An  emaciated  woman  can  fall  in  a  faint  by  any  sort  of  unusual 
instrumental  manipulations  with  her.  My  interest  in  this  case,  how- 
ever, comes  from  observations  I  made  on  the  animals.  While  elec- 
trizing the  intestines  of  a  dog,  by  having  one  electrode  in  the  rectum 
and  the  other  on  the  intestines,  I  noticed  that  the  intestines  became 
paler  and  paler,  until  they  were  nearly  white.  Upon  examining  the 
heart  I  found  that  it  stopped  beating.  The  dog,  which  lived  three 
minutes  before,  was  dead.  Later  on  I  was  careful  to  discontinue  the 
faradization  as  soon  as  I  noticed  that  a  change  in  the  color  of  the  in- 
testines was  taking  place.  My  explanation  of  this  occurrence  is  that 
the  current  struck  the  splanchnic  nerves  and  thus  produced,  on  the 
one  hand,  aniTemia  of  the  intestines  by  the  stimulation  of  their  vaso- 
constrictor nerve-fibres  contained  in  these  nerves,  and,  on  the  other 
hand,  a  standstill  of  the  heart  by  the  well-known  reflex  from  the 
viscera  through  the  splanchnics  and  sympathetic  to  the  vagi  (Goltz's 
Klopfversuch).  I  also  observed  that  the  stimulation  of  the  intestines 
sometimes  eff"ected  a  standstill  of  the  respiration,  at  least  in  rabbits 
with  natural  breathing.  This  means  also  an  inhibitory  reflex  action 
carried  by  the  splanchnics  to  the  respiratory  centre  (Graham).  Now 
if  the  syncope  in  the  case  of  v.  Basch  was  indeed  due  to  the  current 
reaching  the  intestines,  I  would  then  believe  that  the  intestines  were 
not  in  a  state  of  hyperaemia,  as  v.  Basch  puts  it,  but  rather  in  a  state 
of  anaemia — the  entire  accident  being  similar  to  my  experience  with 
the  dog.  Accordingly,  we  may  state  that  by  some  exceptionally 
favorable  facilities  a  current  coming  from  the  electrization  of  the 
abdominal  wall  might  indeed  reach  the  intestines,  but  then  we  should 
have  in  mind  that  it  might  have  occasionally  rather  a  fatal  effect. 

Before  concluding,  I  have  to  add  a  few  remarks  with  reference  to 
the  electrization  of  mucous  membranes.     Faradization  of  the  mucous 
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membranes  of  the  pharynx  or  of  the  tongue  produces  a  contraction  of 
the  muscles  beneath  them  exactly  as  if  there  were  no  membrane  be- 
tween the  muscles  and  electrodes.  In  faradization  of  the  mucous 
membrane  of  the  cesophagus  in  its  upper  third  the  effect  is  like 
directly  electrizing  striated  muscle-tissue,  the  contraction  sets  in  with 
the  closure  and  disappears  with  the  opening  of  the  circuit.  In  the 
few  instances  I  have  tried  it,  I  found  that  with  the  internal  electriza- 
tion the  circular  contractions  and  with  the  external  the  longitudinal 
contraction  predominates.  On  the  behavior  of  the  mucous  membranes 
of  the  stomach  and  the  intestines  I  reported  above.  There  is  not  much 
difference  between  the  small  and  the  large  intestine,  but  there  is  a 
marked  difference  between  them  and  the  rectum  ;  here  the  mucous 
membrane  is  nearly  as  responsive  as  the  outer  surface.  There  is  also 
in  the  bladder  a  pronounced  difference  between  the  effects  of  the  stimu- 
lation of  the  mucous  membrane  and  that  of  the  external  surface.  In 
the  non-gravid  uterus  I  could  not  produce  any  contraction,  and  a 
gravid  one  was  not  at  my  disposal.  The  general  feature  of  these  ex- 
periences is  that  those  mucous  membranes  which  cover  striated  mus- 
cular tissue  form  no  obstacle  to  the  current,  and  those  which  cover 
plain  muscular  tissue  do  form  an  obstacle ;  within  the  latter  class, 
again,  the  tissue  which  is  least  irritable  is  covered  with  a  mucous  mem- 
brane which  offers  the  greatest  resistance  to  the  electrical  current. 
Thus  the  muscular  coat  of  the  stomach  is  the  least  excitable,  and  the 
mucous  membrane  offers  the  greatest  resistance. 

That  the  difference  in  the  excitability  of  the  muscular  tissue  is  not 
the  only  cause  for  the  proved  resistance  of  the  mucous  membrane  of 
the  stomach  or  intestines  can  be  proved  by  the  following  experiment. 
The  mucous  membrane  of  the  tongue  is  replaced  by  a  piece  of  mucous 
membrane  of  the  stomach ;  faradization  now  does  not  produce  a  con- 
traction of  the  muscles  of  the  tongue.  That  is  also  the  meaning  of 
the  above-quoted  experiment — i.  e.,  that  electrodes  placed  upon  the 
outer  surface  of  the  stomach  could  transmit  an  effective  stimulus  to 
skeletal  muscles  by  the  way  of  the  motor  nerve,  but  not  by  direct 
application  of  muscular  tissue.  We  can  now  understand  the  meaning 
of  some  of  the  apparently  paradoxical  experiments  on  the  stomach 
and  intestines.  The  muscular  coat  of  the  stomach  is  less  irritable 
than  the  coat  of  the  intestines,  and  the  mucous  membrane  of  the 
stomach  offers  a  greater  resistance  than  that  of  the  intestines.    There- 
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fore,  if  one  electrode  rests  upon  the  mucous  membrane  of  the  intestines 
and  the  other  upon  the  muscular  coat  of  the  stomach,  the  latter  con- 
tracts because  the  mucous  membrane  in  point  has  a  smaller  resistance ; 
or  if  one  electrode  rests  upon  the  mucous  membrane  of  the  stomach 
and  the  other  upon  the  muscular  coat  of  the  intestines,  the  latter  con- 
tracts on  account  of  the  greater  excitability  of  this  muscular  tissue. 
But  if  one  electrode  is  upon  the  mucous  membrane  of  the  stomach 
and  another  rests  upon  its  muscular  coat,  then  there  is  no  contraction 
because  the  muscular  tissue  in  question  is  the  least  excitable,  and  the 
mucous  membrane  offers  the  greatest  resistance.  What  the  resistance 
means,  what  is  its  nature  and  extent,  I  shall  not  attempt  to  answer 
for  the  present ;  it  is  reserved  for  a  further  study. 

The  main  results  of  my  experiments  are,  then,  briefly  stated,  as 
follows : 

The  mucous  membrane  of  the  digestive  canal  offers  a  considerable 
resistance  to  the  penetration  of  the  faradic  current  to  the  muscular 
coat ;  the  greatest  resistance  is  found  in  the  mucous  membrane  of  the 
stomach. 

The  percutaneous  and  the  direct  faradization  of  the  stomach  or  the 
intestines  cannot  produce  any  contraction  in  these  parts. 

My  statements  have  reference  only  to  the  animals  I  experimented 
with.  However,  abdominal  surgery  might  offer  an  opportunity  to 
test  their  validity  for  the  human  being. 


DISCUSSION. 


Dr.  Stockton  :  The  interesting  paper  which  Dr.  Meltzer  has  just  read 
confirms  some  work  of  my  own  done  in  1890,  and  which  I  reported  before 
the  State  Society  of  New  York  in  1892,  and  published  in  Galliard's  Medical 
Monthly  of  New  York  City.  At  this  time,  and  for  several  years  before,  I 
had  been  using  a  gastric  electrode,  and  was  quite  sure  that  I  had  produced 
marked  gastric  movements  by  the  internal  use  of  the  instrument,  and  I  pro- 
ceeded to  demonstrate  this  upon  dogs.  The  results  that  I  had  at  that  time 
were  practically  such  as  Dr.  Meltzer  has  reported.  By  permission,  I  will 
read  a  few  lines  from  a  reprint  to  show  you  what  at  that  time  I  reported: 

"One  would  naturally  regard  electricity,  which  always  induces  definite 
motion  in  the  intestinal  muscle,  as  the  most  positive  agent  for  inducing 
gastric  peristalsis,  and  yet  the  immediate  reactions  to  it  are  sometimes  sur- 


140  FARADIZATION    OF    THE    DIGESTIVE    CANAL. 

prisingly  feeble.  I  feel  sure  that  I  have  observed  gastric  peristalsis  resulting 
from  internal  faradization,  and  yet  in  some  experiments  which  I,  with  Prof. 
Pohlman,  made  upon  dogs,  both  with  the  faradic  and  the  continuous  cur- 
rents, during  fasting  and  during  the  height  of  digestion,  it  was  found  that 
peristalsis  was  but  slightly  affected.  The  pylorus  was  tightly  closed — by 
strong  currents  convulsively  closed — the  ingesta  was  forced  down  into  the 
fundus  of  the  stomach,  and  then  the  organ  remained  otherwise  as  passive  aa 
when  the  current  was  broken. 

"  The  amperage  was  increased  until  the  bodies  of  the  animals  were  in  a 
tetanic  state,  and  yet  the  stomach  remained  motionless  with  the  exceptions 
mentioned ;  nor  was  there  an  appreciable  change  shown  when  the  exposed 
pneumogastric  received  the  currents,  save  only  that  the  pylorus  and  cardia 
became  more  violently  contracted. 

"  Of  course,  the  muscles  of  the  diaphragm  and  the  abdominal  wall  are 
easily  excited,  and  one  must  be  cautious  not  to  confound  these  with  move- 
ments of  the  stomach." 

We  must  not  forget  that  the  internal  use  of  the  electrode  does  increase 
secretion  in  a  very  marked  manner.  One  could  see  the  secretion  pouring 
down  the  wall  of  the  stomach.  This  secretion  was  found  to  be  very  active  in 
hydrochloric  acid  and  pepsin  ferment. 

It  is  rather  unusual  that  the  stomach  should  remain  quiet  under  such 
stimulation  when  the  intestine  does  not.  I  have  frequently,  with  very  mod- 
erate currents,  stimulated  peristalsis  in  the  intestine. 

Dr.  Jacobi  :  I  have  used  electricity  a  great  deal  in  conditions  of  chronic 
constipation,  dilated  and  weakened  colon,  and  so  on,  and  what  I  have  noticed 
is  more  or  less  an  absence  of  effect.  The  last  half-year  I  have  made  it  my 
business  to  try  it  on  a  number  of  patients,  after  having  given  up  this  treat- 
ment several  years  ago.  I  thought  there  must  be  something  in  it,  but  the 
results  I  accomplished  have  been  almost  nil.  What  I  have  observed  would, 
therefore,  be  confirmed  by  the  results  of  Dr.  Meltzer's  experiments.  I  am 
very  sorry  that  this  is  the  case,  for  I  believed  that  we  ought  to  get  some  effect. 

Dr.  Meltzer  :  I  cannot  say  that  the  experiments  of  Dr.  Stockton  are  ex- 
actly the  same  as  my  own,  for  I  do  not  know  that  they  were  done  in  the  same 
way.  I  did  not  read  all  of  my  paper.  My  results  are  nearly  the  same  for  the 
intestines  as  for  the  stomach,  and,  besides,  I  have  experiments  which  have 
shown  the  danger  of  stimulating  the  intestines  by  putting  one  electrode  on 
the  abdominal  wall  and  the  other  into  the  rectum.  I  lost  two  animals  in 
that  way. 


GONORRHCEAL   ARTHRITIS. 

Clinical  Observations. 


By  W.  p.  NORTHRUP,  M.D., 

OF  NEW  YORK. 


The  title  of  this  paper  is  not  complete  without  a  conspicuous  inter- 
rogation mark  after  the  word  gonorrhoeal.  It  might  well  read,  Are 
some  or  all  of  the  cited  cases  gonorrhoeal  arthritis  ?  If  neither  gonor- 
rhoeal arthritis  nor  rheumatism,  what  are  they  ? 

Case  I.  Arthritis  {elbow) ;  puerperal  woman :  gonorrhoeal  ophthalr^iia  of 
infant;  recovery  both. — Mrs.  P.  W.  was  confined  with  her  fifth  child,  under 
the  care  of  an  old  woman  from  the  top  floor.  Four  children  were  about  the 
rooms,  excellent  specimens.  On  the  morning  of  the  fourth  day  the  eyes 
of  the  newborn  were  "sore,"  first  one,  then  the  second.  The  lids  were 
swollen,  bulging  forward,  creamy  pus  escaping.  A  drop  of  this  pus,  caught 
upon  a  fragment  of  window-glass,  served  for  study,  with  the  result  that  gono- 
cocci  in  luxuriant  growth  were  identified,  the  diagnosis  being  later  confirmed 
by  Drs.  Thacher  and  Tuttle. 

In  passing  let  us  say  the  infant's  conjunctivas,  after  serving  as  a  culture- 
medium  and  adding  somewhat  to  the  interest  of  this  case's  history,  ultimately 
made  a  perfect  recovery. 

Eleven  days  after  confinement  the  patient  felt  some  pain  in  her  right  elbow  ; 
she,  however,  went  out  upon  the  fire-escape,  in  snowy  weather,  to  hang  out  a 
few  pieces  of  wash.  This  was  followed  by  a  chill,  fever,  extreme  pain  in  her 
elbow,  and  general  misery.  There  was  present  at  this  time  a  little  vaginal 
discharge,  without  odor. 

Pain,  tenderness,  and  swelling  about  the  one  joint  were  all  she  complained 
of.  The  swelling  was  fusiform,  most  marked  about  the  elbow-joint,  thinning 
out  at  the  shoulder  and  wrist,  the  hand  more  or  less  pufi"y.  The  limb  was 
slightly  flexed,  immovable  from  pain.  There  was  little  if  any  local  heat.  The 
color,  for  the  most  part,  was  unchanged,  but  just  above  and  just  below  the 
joint,  on  the  inner  and  upon  the  ulnar  surfaces,  there  were  two  palm  sized, 
circumscribed,  boggy  areas,  surfaces  reddened,  blanching  and  pitting  on  pres- 
sure. Fluctuation  could  at  no  time  be  detected  in  or  about  the  joint,  but  all 
who  saw  it  believed  these  boggy  areas  indicated  underlying  suppuration. 
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At  this  time  the  patient  was  recommended  to  the  Presbyterian  Hospital  for 
treatment.  The  attending  surgeon  could  get  no  fluctuation,  but  declared  there 
was '' pus  somewhere,"  and  the  condition  required  immediate  "free  incision 
anyhow."  The  patient  was  told  the  indications  for  treatment,  and  that  in 
default  of  free  incisions  her  elbow  would  become  useless.  Her  promise  to 
return  on  the  morrow  and  remain  for  operation  was  broken ;  she  preferred 
bread  and-milk  poultice  and  another  doctor.  This  practitioner  managed,  by 
means  of  a  concealed  pocket-lance,  to  stab  one  boggy,  circumscribed  area, 
before  the  patient  became  aware  of  his  plan,  withdrawing  a  few  drops  of 
serum,  thereupon  assuring  the  patient  that  a  meal-poultice  and  some  ointment 
would  complete  her  cure.  She  carried  the  partly  flexed  member  in  an  extem- 
porized sling.  Suffice  it  to  say,  she  ultimately  recovered  the  complete  use  of 
her  elbow  in  from  four  to  six  weeks. 

Incidentally  I  may  add,  that  though  I  had  refused  to  have  any  further 
responsibility  in  the  cure  of  Mrs.  P.  W. 's  elbow  when  she  declined  hospital 
treatment,  I  could  not  resist  the  allurement  of  such  impending  joint-havoc, 
and  that  without  responsibility.  On  one  visit  I  found  my  early  patient,  my 
one-time  great  admirer,  disfigured  beyond  recognition  ;  her  ej'es  and  ears  were 
enormously  swollen,  she  could  barely  see  a  little  from  one  eye.  Her  face  was 
smeared  with  a  white  ointment,  her  hair  cropped  close,  and  scalp  similarly 
smeared  white.  She  had  developed  erysipelas,  beginning  apparently  at  the 
site  of  the  pocket-lance  stab  below  the  elbow,  whence  a  new  infection  travelled 
to  her  finger  tips,  was  then  scratched  into  the  tip  of  her  chin,  its  subsequent 
meanderings  being  at  the  moment  more  or  less  in  evidence. 

Question.  What  was  the  infection  which  gave  rise  to  the  mon- 
arthritis  ? 

First.  Was  it  gonorrhoeal  ?  The  child  had  purtilent  ophthalmia 
on  the  fourth  day  of  life.  The  pus  of  the  second  day  showed  the 
gonococcus  of  Neisser  and  Bumm,  double  biscuit  formed,  within  the 
pus-cells  grouped  about  the  nuclei,  etc.  No  gonococci  could  be  found 
in  the  flow  of  the  puerperal  w'oman.  Negative  evidence  :  the  first 
urine  of  the  husband,  on  repeated  examinations,  showed  no  "  clap 
threads."  Urinary  ways  were  perfectly  normal,  so  far  as  could  be 
ascertained.  The  grandchildren  of  the  old  woman  of  the  top  floor 
presented  eyes  so  clear  that  my  attitude  seemed  very  ridiculous,  con- 
sidering the  intent  with  which  I  examined  them.  It  does  not  seem 
probable  that  the  infant's  eyes  were  infected  by  anyone  except  the 
mother,  and  were  infected  at  the  time  its  head  was  boring  its  way 
through  an  infected  vagina.  If  we  grant,  then,  that  the  woman  had 
gonococci  in  her  vagina,  are  we  prepared  to  pronounce  this  joint  a 
gonorrhoeal  arthritis  't 
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Second,  Was  the  infection  septic,  due  to  pyogenic  cocci  ?  a  so-called 
puerperal  joint  ? 

Third.  Was  it  rheumatism  consequent  on  exposure  ? 

In  leaving  these  interrogations  with  you,  let  me  briefly  recount  the 
features  of  the  case. 

1.  Gonorrhoeal  ophthalmia  fourth  day  ; 

2.  Pain  in  the  mother's  joint  eleventh  day ; 

3.  Exposure,  chill  and  fever; 

4.  Exquisite  sensitiveness  on  motion,  with 

5.  Little  local  heat,  and  with 

6.  Little  fever  (100°-101°  F.); 

7.  One  joint  involved  only  ; 

8.  Fusiform  swelling ; 

9.  Lesion  peri-arthritic  mostly,  no  fluctuation  ; 

10.  Boggy  areas  above  and  below  joint; 

11.  Synovial  effusion  of  such  a  nature  that  it  was 

12.  Early  absorbed  (serous  or  sero-pus?); 

13.  No  adhesions  remaining  ; 

14.  Duration,  four  weeks  plus ; 

15.  Recovery  with  perfect  joint-motion. 

Case  II.  Arthritis  [elbow);  no  gonorrhceal  history;  recovery;  limited  mo- 
tion.— After  an  intervening  few  weeks  there  appeared  in  a  Presbyterian 
Hospital  bed  a  young  Grerman  lad  with  a  slightly  flexed  left  arm  resting  upon 
a  pillow.  It  was  obvious  from  attitude  and  facial  expression  that  the  member 
was  extremely  sensitive  and  somewhat  painful  when  quiet.  The  principal 
features  were  briefly  as  follows  : 

1.  Exquisite  sensitiveness ; 

2.  Little  local  heat ; 

3.  Little  fever,  100°-101°  afternoons; 

4.  One  joint  involved  ; 

5.  Fusiform  swelling  ; 

6.  Lesion  peri-arthritic  apparently,  no  fluctuation  ; 

7.  Boggy  circumscribed  areas  above  and  below  j'oint ; 

8.  Synovial  efi"usion  of  such  a  nature  that  it  was 

9.  Early  absorbed ; 

10.  Little  adhesions ; 

11.  Duration,  twelve  weeks; 

12.  Left  hospital  with  slight  limitations  to  joint-motion. 

The  appearance  of  the  joint  coincided  exactly  with  that  of  the  first  case. 
Numerous  friends  about  the  hospital,  some  of  the  consulting-staff",  casual 
visitors,  saw  the  elbow.     The  majority  of  opinions  was  in  favor  of  pus  in  the 
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joint,  though  no  fluctuation  could  be  made  out ;  the  minority  believed  it  rheu- 
matism. Two  possessed  the  conviction  that  it  was  of  gonorrhoeal  origin.  All 
those  who  saw  the  case  were  in  possession  of  this  important  bit  of  previous 
history  (Hospital  Record).  "No  history  of  gonorrhoeal  urethritis.  Rheu- 
matism of  the  ankle  eight  months  ago.  Two  days  before  entrance  was  exposed 
to  wet  and  cold.  Patient  had  a  chill,  nausea,  fever  ;  pain,  heat,  and  swelling 
in  elbow-joint,  symptoms  becoming  rapidly  worse.  Heart— a  murmur  at  the 
base  transmitted  upward  along  the  great  vessels,  soft  blowing." 

Question.     Was, this  rheumatism? 

Antirheumatic  remedies  made  no  impression  upon  the  course,  and 
were  abandoned.  The  heart-murmur  remained  unchanged  from  first 
to  last,  and  could  very  well  have  been  left  from  the  previous  rheu- 
matic attacks.  A  temperature  running  three  weeks,  touching  barely 
101°,  is  not  characteristic  of  rheumatism,  and  there  was  none  of  the 
acid  sweat  referred  to  by  the  authors.  A  previous  attack,  the  present 
attack  coming  on  after  an  exposure  to  wet  and  cold,  favor  rheumatism. 
As  for  the  heart-murmur,  it  could  not  be  excluded  from  either,  for 
gonococci  have  been  reported  in  valve-vegetations. 

Second.  AVas  this  gonorrhoeal  arthritis  ? 
N  There  was  no  history  of  gonorrhoea,  the  lad  denied  persistently 
ever  having  had  any  discharge  or  exposure  to  infection.  Further- 
more, no  physical  evidence  could  be  obtained.  The  first  flow  of  urine 
was  repeatedly  examined  for  clap-threads,  for  cells  of  any  kind  con- 
taining stainable  cocci,  without  success.  Pathologist  John  B.  Thacher 
and  Assistant-Surgeon  F.  Tilden  Brown  also  examined  the  first  urine, 
again  with  negative  results. 

Third.  Was  this  joint-lesion  due  to  an  infection  with  some  inde- 
terminate germ  or  an  infection  with  the  more  common  pyogenic  cocci 
of  full  virulence  in  an  insusceptible  subject,  or  infection  with  those 
germs  with  slight  virulence  'i 

We  submit  these  interrogations.  Our  facts  lead  us  to  an  opinion, 
but  to  no  demonstration. 

Case  III.  Gonorrhoea;  arthritis  {elbow);  perfect  joint-motion.  — Male, 
twenty-eight  years  old.  "  Had  gonorrhoea  two  months  ago  ;  present  trouble 
began  ten  days  ago  with  pain  and  swelling  in  left  elbow.  Urethral  discharge 
ceased  at  the  time  when  the  elbow  became  painfuL" 

For  two  weeks  antirheumatics  were  tried,  also  local  applications  and  injec- 
tions, without  reUef.  After  these  two  weeks,  immobilization  in  plaster  replaced 
all  other  treatment.  Nineteen  days  later  passive  motion  was  begun,  and 
twenty-five  later  the  patient  was  discharged  with  perfect  joint-motion. 
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Course  and  symptoms: 

1.  Exquisite  sensitiveness ; 

2.  Little  local  heat ; 

3.  No  fever  after  first  day  ; 

4.  One  joint  involved  ; 

5.  Fusiform  swelling  ; 

6.  Lesion  peri-arthritic  mostly  ; 

7.  In  hospital  ten  weeks  minus  ; 

8.  Discharged  "cured." 

This  case  was  not  under  my  immediate  care,  and  the  treatment  was 
not  mine. 

The  treatment  of  Case  II.  was  antirheumatic,  lead  and  opium 
applications,  hot,  cold,  and  cautery.  Everything  thus  far  externally 
applied  made  the  joint  perceptibly  worse.  The  patient  had  the  most 
consultation  and  poorest  treatment  of  anyone  in  the  hospital.  Finally, 
Ave  did  what  experience  taught  us  was,  of  course,  the  one  thing  to  do 
—VIZ.,  immohilized,  by  no  less  absolute  means  than  full  plaster  splint. 
If  the  time  in  the  hospital  was  prolonged  and  joint  limitation  was 
mentioned  in  the  discharge-book,  we  may  only  say  we  learned  a  lesson 
in  him. 

Case  IV.  Gonorrhcea ;  arthritis  {elboio);  Immobilization  and  cold  treat- 
7f\fiT''  '^'"''^"^"^  '^«-^^^'  P<^rfectjolnt-motlon.~Ma]e,  laborer,  forty  years 
old.  Kheumatism  of  mild  type  ten  years  ago  ;  markedly  alcoholic."  Gon- 
orrhoea seven  weeks  ago,  discharge  profuse  ;  after  four  weeks  it  began  to  sub- 
side. Iwo  weeks  ago  felt  pain  in  right  elbow;  swelling  and  inability  have 
increased. 

Right  elbow  fusiform  swelling,  fluctuation  at  joint,  pressure  exceedingly 
paintul,  no  movement  of  joint  from  pain  thus  occasioned. 

Treatment-ice-bag  over  inflamed  joint,  and  open  splint  of  plaster  and  steel 
bands.  After  twenty  days  the  swelling  and  tenderness  had  mostly  subsided 
At  this  point  the  elbow  was  flexed  as  far  as  it  could  comfortably  go,  and  a 
light  plaster  splint  applied.  After  nine  days  all  pain  and  swelling  were  <^one 
except  on  extreme  flexion  and  extension.  Further  treatment,  massage'and 
weight-lifting. 

Discharged  with  a  perfect  joint-motion. 

The  outside  time  from  the  first  symptom  of  pain  to  discharge  from  hospital 
was^a  little  less  than  six  weeks.     Active  disease  of  joint  was  about  thirty-one 

On  admission  temperature  991°  ;  no  elevation  thereafter. 

CaseV.  Gonorrh€ea;  arthritis  {knee);  Immobilization;  duration,  ticenty- 
nme  days;  perfect  jolnt-motlon.-^Me,  twenty-seven  years  old.  Gonorrhoea 
two  years  before ;  second  infection  five  weeks  before  entrance.     Two  weeks 
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ago  felt  pain  and  stiiFness  in  left  knee  with  cord  like  painful  swelling  along 
the  course  of  veins  on  inner  aspect  of  the  calf  and  under  the  knee.  One 
week  from  the  beginning  of  the  above  symptoms  the  knee-joint  began  to 
swell,  becoming  more  and  more  painful. 

On  admission  there  was  a  brawny  induration  on  inner  aspect  of  leg  just 
below  the  knee  about  the  size  of  a  man's  hand.  In  the  midst  of  this  could  be 
traced  a  cord-like  vein,  very  sensitive.  All  this  area  was  stained  with  iodine 
applications  below  and  rendered  somewhat  indistinct  above  by  fusing  into  the 
diffuse  swelHng  about  the  knee-joint.  The  synovial  sac  was  distended,  patella 
freely  floating. 

Plan  of  treatment  was  immobilization  with  posterior  Volkmann's  splint, 
later  fenestrated  plaster  splint  with  pressure,  applications  of  cold  (ice-cap). 
The  temperature  after  he  became  established  in  the  hospital  was  normal. 

On  the  twelfth  day  of  treatment  fluid  had  all  disappeared  from  the  joint, 
peri-articular  thickening  diminishing. 

On  the  twenty-first  day  splint  removed  entirely  ;  the  joint,  on  being  flexed 
slowly,  allowed  the  knee  to  come  nearly  to  the  chest.  There  seemed  to  be  no 
adhesions,  no  limit  of  motion  beyond  the  stiffness  of  the  unused  muscles. 

On  the  twenty-ninth  day  of  the  disease  the  joint  was  pronounced  cured. 
So  far  as  the  joint-lesion  is  concerned  the  history  ends  here.  Incidentally  I 
may  add  a  complication  of  convalescence.  While  the  patient  lingered  in  the 
hospital  a  few  day,  wheeling  about  in  an  arm-chair  or  walking  with  crutches, 
he  became  very  anaemic,  chalky  white,  lost  his  appetite,  complained  of  pain 
in  his  stomach,  had  a  short,  sharp  attack  of  diarrhoea,  slept  poorly,  felt  general 
discomfort,  began  to  vomit  constantly,  vomitus  became  dark  brown,  later 
showed  unmistakable  signs  of  blood,  and  the  patient  became  very  weak. 

On  the  tenth  day  of  this  new  departure  he  seemed  dazed,  excited,  slow  of 
comprehension,  expressed  himself  with  difficulty,  at  times  his  speech  was  unin- 
telligible, complained  of  loss  of  feeling  in  his  arms,  of  pain  in  his  head,  was 
restless,  and  whined  like  a  child.     Temperature  101.7°  F. 

At  this  time  his  haemoglobin  was  2.5  per  cent. 

Red  cells  1,090.000. 

White  cells  1  to  136  red. 

Temperature  102°  F. ;  pulse  124;  respiration  20. 

From  this  point  he  gradually  went  on  to  complete  recovery.  Sojourn  in  the 
hospital  of  sixty-five  days. 

Question.  Was  the  attack  of  prostration  due  to  an  internal  throm- 
bosis ?  If  so,  of  what  nature,  and  where  ?  What  was  the  cause  of 
the  acute,  excessive  anaemia,  and  were  the  cerebral  signs  due  entirely 
to  it  ? 

The  joint-symptoms  were  preceded  by  periphlebitis  of  superficial 
vein  of  leg.  Convalescence  was  complicated  by  apparently  internal 
thrombosis  (?)  with  associated  haematemesis. 
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This  case  came  into  a  private  room  in  the  hospital,  the  friends  of 
the  young  man  insisting  they  must  know  how  long  he  needed  to  be 
there  for  the  cure  of  the  knee.  Thinking  over  our  joint-cases  in  the 
wards,  we  ventured  naming  six  weeks  as  the  probable  duration. 

We  have  presented  the  details  of  five  cases  of  acute  arthritis,  which, 
by  the  way,  were  consecutive,  and  came  in  rapid  succession. 

1.  All  were  mon-arthritis  (four  elbows,  one  knee). 

2.  Three  were  associated  with  old  or  recent  urethral  discharge. 

3.  One  patient  had  no  gonorrhoeal  history. 

4.  One  patient's  newborn  infant  developed  ophthalmia. 

5.  Four  recovered  with  perfect  joint-motion;  one  left  hospital  with 
slight  limitations  of  motion,  but  with  promise  that  it  would  become 
perfect. 

6.  All  the  cases  were  characterized  by  : 

a.  Exquisite  sensitiveness. 

b.  Little  fever. 

c.  Fusiform  swelling  (peri-arthritic  oedema). 

d.  Recovery  without  operation. 

These  cases  have  seemed  to  me  to  be  similar  and  to  represent  one 
type  of  the  disease. 

Eight  of  the  cases  collated  in  this  paper  came  under  my  personal 
observation.  They  came  in  "twos  or  threes,"  and  more.  They 
wedged  themselves  into  the  busiest  time  of  the  year,  when  I  was  in 
hot  pursuit  of  other  subjects,  and  it  is  a  source  of  regret  that  these 
cases  were  not  worked  up  to  all  clinical  possibilities.  It  is  not  claimed 
they  are  rare  or  new.  They  may  pass  for  cases  of  interest,  and,  at 
least,  they  are  cases  whose  diagnoses  have  not  struck  my  colleagues 
as  clear  and  satisfactory. 

On  the  authority  of  Finger's  collation^  of  the  works  and  conclusions 
of  Neisser,  Bumm,  Wertheim,  Weichselbaum,  and  others,  we  are  jus- 
tified in  saying  : 

First.  Gonorrhoeal  arthritis,  "rheumatism,"  exists. 

Second.  It  is  a  metastasis,  is  due  to  the  presence  and  growth  within 
the  joint  of  the  gonococcus,  this  agent  finding  it  way  thither  through 
the  blood-channels,  the  original  infection  being  most  commonly  upon 
the  mucous  membranes  of  the  urethra,  vagina,  or  conjunctiva. 

'  "Beitriige  zur  Biologie  des  Gonococcus  und  zur  pathologischen  Anatomic  des  Gonorrho- 
ischen  Processes,"  von  Drs.  Ernst  Finger,  A.  Ghon,  u.  Schlagenhaufer,  Arctiiv.  f.  Dermatologie 
u.  Syph.,  1894,  pp.  3  and  277. 
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Third.  A  similar  arthritis  may  be  induced  in  animals  by  injections 
into  the  joint  of  a  pure  culture  of  virulent  gonococcus. 

Fourth.  Finally,  all  the  parts  of  work  have  been  fitted  and  joined 
together  in  a  case  "with  autopsy,  recently  published,  a  case  of  Hoch's 
autopsy,  by  Prof.  Weichselbaum.  This  case  was  a  newborn  with  gon- 
orrhoeal  ophthalmia,  metastasis  in  the  joints,  about  the  ribs,  and  in  the 
soft  parts,  variously  distributed,  showed  gonococci  mixed  infection  in 
the  neck  abscesses,  gonococci  alone  in  rib  abscesses,  and  fui'ther  in  the 
sections  of  the  cartilage  and  soft  part  about  the  joints  the  gonococci 
were  found  in  the  deepest  layers  of  granulation  tissue. 

Finally.  In  order  to  ascertain  how  old  and  recent  observations 
upon  this  old-time  disease  tally  with  recent  experimental  work,  and 
learn  something  of  the  different  types  met  with,  certain  members  of 
this  Association  have  asked  their  assistants  to  collate  the  recorded 
cases  of  their  several  hospitals,  in  order  that  abundance  of  facts  may 
enter  into  this  discussion. 

Whenever  I  have  submitted  the  type  set  forth  in  this  paper  to  sur- 
geons they  have  wagged  their  heads  in  a  way  which  suggests  that  to 
the  surgeon  a  gonorrhoeal  joint  means  havoc  in  all  tissues  about, 
scraping,  drainage,  and  possible  exsection. 

Is  there  a  characteristic  joint-lesion  due  to  gonococcal-infection  ? 
Are  there  various  types?  Are  these  same  types  dependent  upon 
mixed  infection  ?  Can  pure  gonococcal  infection  destroy  synovial 
membranes,  erode  cartilages,  burst  through  bursal  walls  ? 

At  the  present  date  the  questions  are  not  fully  answered  by  exact 
technical  methods,  so  far  as  I  can  ascertain.  What,  then,  is  the  clini- 
cian's answer  ? 

If,  in  conclusion,  this  paper  consists  of  facts  and  interrogations 
mostly,  I  can  only  say  the  facts  are  of  some  interest,  the  interroga- 
tions are  of  supreme  interest. 

I  desire  to  leave  these  questions  before  you  : 

First.  Is  there  any  escape  from  the  diagnosis  of  gonorrhoeal  arthritis 
in  the  series  of  cases  herein  set  forth  ?  If  not  due  to  gonococci,  to 
what  infective  agent  are  they  due  ? 

Second.  Are  there  varying  types  of  gonorrhosal  arthritis  which  are 
due  to  pure  gonococcal  infection  ?  or  are  the  destructive  types  due  to 
mixed  infection  probably  ? 

I  Avish  to  acknowledge  my  obligations  to  my  medical  colleagues  of 
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the  Presbyterian  Hospital  and  to  ex-House  Physicians  J.  P.  Thornley 
and  David  Bovaird  for  courtesies  and  aid  in  publishing  these  cases. 

The  following  gentlemen,  with  the  aid  of  their  assistants,  have 
furnished  to  this  discussion  the  following  hospital  cases  in  answer  to 
questions  given  below.  The  abstracted  cases,  in  accord  with  a  sug- 
gestion of  the  president,  have  been  brought  together  in  totals  and 
herewith  submitted  : 

Dr.  Frederick  C.  Shattuck,  of  the  Massachusetts  General  Hospital, 
Boston,  assisted  by  Dr.  A.  C.  Cabot. 

Dr.  A.  L.  Mason,  of  the  Boston  City  Hospital,  assisted  by  Drs. 
Henry  Jackson  and  John  B.  Blake. 

Dr.  J.  West  Roosevelt,  of  Roosevelt  Hospital,  assisted  by  Dr.  A.  M. 
Shrady. 

Dr.  J.  P.  Crozer-Griffith,  Presbyterian  Hospital  (Philadelphia), 
assisted  by  Dr.  Charles  H.  Miner. 

Dr.  George  L.  Peabody,  of  New  York  Hospital,  assisted  by  Dr. 
W.  Van  V.  Hayes. 

Dr.  W.  P.  Northrup,  Presbyterian  Hospital  (N.  Y.),  assisted  by 
Dr.  J.  P.  Thornley. 

GONORRHCEAL    ARTHRITIS. 

Cases  collated  : 

1.  Sex? 

2.  Age? 

3.  Diagnosis : 

(a)  discharge  ?     Gonococci  found  ? 

(b)  Lesion — periarthritic  ?  swelling  fusiform  ?  fluid  (serous) 

in  synovial  sac  ?  pus  ? 

4.  What  joint  or  joints  affected? 

5.  Range  of  highest  temperatures  ? 

6.  Was  sensitiveness  (or  pain)  a  prominent  symptom  ? 

7.  Duration  of  disease? 

8.  Result — joint-motion  perfect  or  limited? 

9.  Was  any  drug  treatment  effective  ?     Was  immobilization  ef- 

fective ? 
10.  Remarks:     Any  corroborating  points  on  diagnosis?     Com- 
ments on  treatment  ?  on  lesion  ?  complications'?  results? 
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Tabulated  Report  of  252  Cases  of  Gonorrhceal  Arthritis, 
"  Rheumatism." 


i^ 

i| 

>> 

>' 

d.S 

fy 

l5 

h 

^S5 

.13 

•2^ 

So  j 

II 

8 

is 

6 

It 

■3 
1 

Sex: 

Male 

19 

62 

107 

28 

230 

Female 

2 

2 

13 

2 

3 

22 

Age: 

10    to    20  years 

r  1 

4 

8 

3 

2 

17 

20     "    25       "            .        . 

1     ' 

21 

30 

"2 

12 

65 

25     "    30       "            .        . 

\  *  ^ 

19 

30 

3 

3 

10 

65 

30     "    40       "            .         . 

1 
L    J 

15     , 

17 

3 

1 

7 

4:i 

40     "    50       " 

5     1 

5 

1 

11 

Urethral  discharge  : 

Urethral  discharge  while  in  hospital 

12 

53 

120 

8 

1 

14     ! 

208 

Discharge  during  onset,  not  in  hospital   . 

No  note       ......•• 

7 
2 

5 
4 

i 

1 

1 

5 

11 
6 

29 
14 

Gonococci : 

Gonococci  found         ...... 

9 

3 

2 

1 

15 

Gonoccocci  not  found         .        .        .        .        ■ 

1 

•    1 

2 

Joints  affected : 

< 

Ankle          ....••-• 

5 

28 

5 

6 

3 

10 

57 

Elbow 

5 

9 

1 

3 

18 

Foot,  small  joints  of  . 

2 

24 

2 

2 

"i 

9 

40 

Hip     . 

Hand,  small  joints  of 

1 

1 

7 
5 

2 

"i 

2 

1 

4 
3 

16 
11 

Heel  and  toes 

1 

20 

21 

Knee  .... 

12 

;^9 

ii 

"e 

"4 

19 

91 

Shoulder     . 

1 

13 

1 

1 

16 
3 

2 
27 

Sterno-clavicular 

1 

1 

1 

Temporo-maxillary    . 
Wrist  .... 

2 

2 
12 

5 

"2 

6 

Number  of  joints : 

One  joint 

Two  joints.        .....-• 

12 
3 

6 
4 

31 

1 

2 

2 

4 
11 

56 

20 

Three  or  more  joints 

6 

54 

87 

8 

"4 

16 

175 

Pain  and  tenderness  : 

Severe         ......•• 

Slight 

No  record 

21 
33 
10 

6 
87 
13 

3 

7 

5 

"i 

24 
7 

59 
134 

24 

Highest  temperature : 

98.5°  to  99°  F 

2 

3 

3fi 

2 

43 

99°  to  100°  F.    . 

7 

8 

28 

"3 

"i 

9 

56 

100°  "  101° 

H 

23 

13 

5 

... 

8 

55 

101°  "  102°      or  more 

3 

13 

8 

2 

2 

7 

35 

No  record  . 

3 

^'^ 

37 

3 

5 

67 

Fluid  : 

Present 

Not  present 

No  record 

12 
6 
3 

24 
24 
IG 

19 

10 

1 
"5 

6 
13 
12 

62 
43 
147 

Periarticular  infiltration  : 

i 

Present 

Not  present 

No  record  .     ■   . 

2 
19 

1     11 

4 
49 

48 
72 

2 
8 

"e 

26 
5 

89 
17 
146 

Result : 

Good   .......•• 

1     12 

8 

32 

6 

4 

17 

79 

Fair 

Poor 

1 

11 

24 

34 

4 

3 

1 

2 

12 
2 

69 

1     32 

72 

No  record  .        .        .  •     "        .        .        ■        .1 

21 

50 

1    •'■• 

1 

*  Not  copied  from  hospital  histories. 
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Duration : 

1  to  6  weeks 

6  weeks  to  2  months  . 

2  months  or  more 
Indefinite  . 


Complications  : 
Cystitis 
Erysipelas  . 
Endocarditis 
Epididymitis 
Gastric  ulcer 
Iritis  . 

Fistulse,  urinary 
Pneumonia 
Phlebitis     . 

Previous  rheumatic  history 
Stricture  (operation) . 
Oplithalmia 
Typhoid  condition 
Tonsils,  ulceration  of 

Treatment  : 

Rest  in  bed,  local  applications  . 

'■     "     "     and  splints     . 

"     "     "     and  massage  . 

■'  ■'  "  and  internal  medication 
Urethral  irrigations  .... 
Irrigation  of  joint  .... 
No  record 


*  Not  copied  from  histories. 
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38 
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19 
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33 
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12 

35 

3 

5 

2 

1 

3 

1 

... 

1 
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\ 
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... 
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1 

3 

9 
1 

3 

6 

1 

(i 

'2 
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1 
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8 

r  1 

92 

2 

31 

9 

1 

18 

i 

1 

1 

1 

1 

1 

10 

i  *  > 

92 

9 

4 

14 

4 

1 
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DISCUSSION. 


Dr.  W.  H.  Welch  :  There  are  undoubtedly  different  types  of  gonorrhoeal 
arthritis.  The  gonococcus,  like  other  pyogenic  bacteria,  is  capable  of  causing 
all  grades  and  varieties  of  inflammation,  and  corresponding  to  these  we  may 
have  serous,  sero-fibrinous,  purulent,  and  even  hemorrhagic  exudates  in  gon- 
orrhoea! arthritis.  There  is  no  distinctive  pathological  anatomy  of  gonorrhoeal 
arthritis  in  the  sense  that  one  can  positively  diagnose  the  gonorrhoeal  nature 
of  the  process  simply  by  the  anatomical  characters  of  the  inflammation.  The 
most  common  type  of  gonorrhoeal  arthritis  is  that  with  serous  exudate,  with 
more  or  less  periarticular  oedema  in  which  there  may  be  fibrin. 

It  has  been  definitely  proven  that  the  gonococcus  alone  is  capable  of  causing 
gonorrhoeal  rheumatism.  The  detection  of  this  micro-organism  in  the  exudate 
may  be  very  difiicult,  or,  again,  it  may  he  so  abundant  that  its  demonstration  is 
easy.  By  the  recent  improvements  in  methods  of  cultivating  the  gonococcus 
we  are  in  a  position  to  demonstrate  the  presence  of  this  coccus  in  gonorrhoeal 
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arthritis  more  readily  and  frequently  than  before.  It  has  been  obtained  in 
pure  culture  from  cases  of  gonorrhoeal  arthritis  by  Hock,  Neisser,  and  Bar- 
done-Uffreduzzi,  the  observation  of  the  last-named  being  as  conclusive  as  can 
be  desired,  as  the  cultures  were  tested  with  positive  result  by  inoculation  into 
the  urethra  of  a  healthy  man. 

The  arthritis  complicating  gonorrhoea  may,  however,  be  due  to  the  ordinary 
pyogenic  bacteria,  or  these  bacteria  may  be  associated  with  the  gonococcus.  A 
particularly  interesting  observation  of  the  latter  association  is  reported  by 
Finger,  who  obtained  in  pure  culture  during  life  of  gonococci  from  the  inflamed 
knee-joint  of  a  child  with  ophthalmia  neonatorum.  The  child  developed  a 
phlegmon  in  the  neck  and  mediastinum,  and  died.  At  the  autopsy  strepto- 
cocci were  found  associated  with  the  gonococcus  in  the  joint,  from  which  at  an 
earlier  period  only  the  gonococcus  was  cultivated. 

We  have  recently  had  a  case  at  the  Johns  Hopkins  Hospital  of  suppurative 
tendo-vaginitis  from  which  Dr.  Bloodgood  and  Dr.  Flexner  obtained  in  pure 
culture  the  gonococcus.  I  have  brought  with  me  the  cultures  from  this  case, 
as  I  thought  it  would  interest  j'ou  to  see  them.  The  culture-medium  pre- 
senting the  most  luxuriant  growth  of  the  coccus  is  agar,  to  which  has  been 
added  the  extract  of  foetal  pigs,  the  fluid  being  filtered  through  a  Pasteur 
filter.  Dr.  Flexner  has  found  this  medium  to  give  particularly  abundant 
growth  of  the  gonococcus.  This  patient,  who  denied  any  history  of  gonor- 
rhoea, had  a  somewhat  diff"use  swelling  about  the  ankle-joint.  No  other 
part  was  aff'ected.  The  swelling  was  incised  by  Dr.  Bloodgood,  who,  after 
cutting  through  tissues  infiltrated  with  a  sero-fibrinous  exudate,  exposed  the 
sheaths  of  two  extensor  tendons  distended  with  thick,  creamy  pus.  Cultures 
and  cover-slip  specimens  were  at  once  prepared  from  this  pus.  The  cover- 
slips  showed  a  biscuit-shaped  diplococcus,  which  decolorized  by  Gram,  and 
was  indistinguishable  morphologically  from  the  gonococcus.  The  cultures  on 
ordinary  media  were  sterile  ;  those  on  human  blood-serum  agar  gave  abundant 
colonies  of  a  coccus,  decolorizing  by  Grram  and  identical  in  all  respects  with 
the  gonococcus.  No  other  micro-organism  was  present.  A  case  similar  to 
this  one  was  published  last  year  by  Jacobi  and  Goldmann.  Lang  and  Paltauf 
have  found  the  gonococcus  in  pure  culture  in  an  abscess  of  the  finger,  uncon- 
nected with  the  joint  or  tendon  sheaths,  developing  during  an  attack  of 
gonorrhoea. 

The  researches  of  Bumm,  Wertheim,  and  others  have  established  conclu- 
sively the  long-suspected  gonorrhoeal  nature  of  many  cases  of  metritis,  sal- 
pingitis, oophoritis,  and  pelvic  peritonitis  in  the  female.  Since  the  first 
observation  of  Brander,  in  1854,  of  so-called  gonorrhoeal  endocarditis  and 
pericarditis  there  have  been  reported  a  number  of  clinical  observations  of 
inflammations  of  the  heart  and  various  serous  membranes  associated  with 
gonorrhoea.  There  are  reported  also  so-called  gonorrhoeal  metastases  aff'ecting 
the  central  and  peripheral  nervous  system.  It  is,  however,  only  since  we  have 
.been  able  to  demonstrate  the  presence  of  the  gonococcus  that  there  has  been 
opportunity  to  determine  the  real  etiological  nature  of  these  complications  of 
gonorrhoea. 
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In  the  cardiac  complications  (endocarditis,  pericarditis,  myocarditis)  of  gon- 
orrho?a,  Martin,  Gluginski,  Councilman,  and  Winterberg  found  cocci  which, 
from  their  morphological  characters  and  (in  the  cases  reported  by  the  last 
three  writers)  from  their  decolorization  by  Gram,  were  believed  to  be  gono- 
cocci,  but  no  cultures  were  made.  In  Leyden's  case  similar  cocci  were  found, 
and  cultures  made  on  ordinary  media  were  negative.  From  none  of  these 
cases  was  the  gonococcus  cultivated. 

We  have  recently  had  a  case  at  the  Johns  Hopkins  Hospital  of  acute 
ulcerative  endocarditis  and  general  septicaemia  accompanying  gonorrhoea  in 
which  was  demonstrated,  both  microscopically  and  in  cultures,  the  gonococcus 
unmixed  with  other  micro-organisms  in  the  circulating  blood  during  life  and 
in  the  cardiac  vegetations  after  death.  This  case  offers  a  conclusive  demon- 
stration that  the  gonococcus  is  capable  of  causing  acute  ulcerative  endocarditis 
and  general  septicaemia.  In  its  pathogenic  possibilities,  therefore,  the  gono- 
coccus may  rank  with  the  streptococcus  pyogenes,  although  not  in  the  fre- 
quency with  which  these  disastrous  general  effects  are  caused  by  it. 

This  case  will  be  reported  in  detail  by  Drs.  Thayer  and  Blumer.  I  have, 
here,  the  specimens  from  the  case,  which  it  may  interest  you  to  see  ;  and  in  con- 
nection with  the  specimens  I  shall  mention  briefly  a  few  of  the  main  points  in 
the  case. 

The  patient  was  a  woman,  thirty-four  years  of  age,  who  dates  her  last  ill- 
ness from  an  attack  of  "rheumatism"  three  months  before  admission.  On 
entrance  into  the  hospital  the  temperature  was  102.2°  F.,  the  pulse  132,  and 
respirations  30 ;  the  face  flushed,  the  lips  and  mucous  membranes  a  little 
cyanotic.  There  was  a  presystolic  followed  by  a  blowing  systolic  mitral  murmur. 
The  urine  contained  a  little  albumin.  The  patient  remained  in  the  hospital  until 
her  death,  which  occurred  three  weeks  after  admission.  During  this  time  the 
symptoms  of  general  infection  continued.  There  were  occasional  chills  and  an 
irregular  fever.  The  spleen  became  much  enlarged.  The  patient  became 
emaciated  and  antemic,  and  toward  the  last  developed  diarrhoea. 

The  autopsy  was  made  by  Dr.  Flexner.  The  cavities  of  the  heart,  especially 
the  right  auricle,  were  much  distended  with  partly  fluid  blood.  There  were 
large  thrombus-masses  attached  to  the  mitral  valve,  most  abundant  on  the 
aortic  segment  and  the  auricular  surface.  Beneath  the  largest  vegetation  the 
valve  was  thickened,  and  beginning  organization  of  the  thrombus  had  set  in. 
A  defect  in  the  valve  was  apparent  after  scraping  away  other  smaller  vegeta- 
tions. The  other  valves  were  not  affected.  There  were  hemorrhagic  infarc- 
tions in  the  lungs,  The  spleen  was  swollen,  moderately  firm,  and  contained  a 
large  infarction  covered  with  a  thin  fibrinous  exudate  on  the  peritoneal  surface. 
There  was  subacute  nephritis  ;  a  moderate  degree  of  chronic  passive  congestion 
of  the  organs  was  present.  There  was  a  thin,  opaque  exudate  on  the  uterine 
and  vaginal  mucous  membranes. 

The  cover-slip  preparations,  which  were  made  during  the  autopsy,  from  the 
vegetations  on  the  mitral  valve,  showed  in  very  large  number  typical  biscuit- 
shaped  diplococci,  decolorizing  by  Gram,  and  morphologically  identical  with 
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the  gonococcus.  Many  polynuclear  leucocytes  were  filled  with  the  diplococci» 
and  presented  an  appearance  like  those  in  pus  from  gonorrhceal  urethritis. 
No  other  micro-organisms  were  found.  The  same  kind  of  diplococci  were  in 
the  uterine  and  vaginal  exudate. 

I  have  brought,  also,  the  cultures  from  this  case  for  j'our  inspection.  The 
autopsy  was  only  two  weeks  ago.  Of  special  interest  is  the  conclusive 
demonstration  of  gonococci  in  the  blood  during  life  in  this  case.  The  culture 
was  made  according  to  Sitzmau's  method,  the  blood  being  withdrawn  by  a 
sterilized  syringe,  after  disinfection  of  the  skin,  from  the  median  basihc  vein 
and  mixed  with  agar,  the  proportion  of  blood  to  agar  being  about  1  to  3. 
After  forty-eight  hours  in  the  thermostat  the  plates  were  crowded  with  white 
pin-head  colonies  of  a  biscuit-shaped  diplococcus,  which  decolorized  promptly 
from  fresh  cultures  by  Gram's  stain,  and  which  refused  to  grow  on  ordinary 
culture-media.  The  cultures  made  at  the  autopsy  on  ordinary  media  were  also 
sterile.  I  have  placed  under  the  microscope  sections  of  the  heart-valves  show- 
ing the  vegetations  and  the  abundant  gonococci  present  therein  stained  with 
gentian-violet.     No  cocci  are  visible  in  these  sections  when  stained  by  Gram. 

Dr.  F.  C.  Shattl'CK  :  There  are  two  or  three  things  I  should  like  to  say  on 
this  subject.  I  think  there  is  a  general  impression — and  I  shared  it  until  I 
looked  up  the  subject — that  gonorrhceal  synovitis  or  arthritis  is  very  apt  to  be 
monoarticular.  When  we  came  to  look  up  the  cases  in  the  Massachusetts 
Hospital  that  impression  was  not  borne  out.  I  have  here  a  careful  analysis  of 
the  cases  by  Dr.  Richard  Cabot.  Out  of  sixty-four  cases  the  inflammation  was 
monoarticular  in  only  six  ;  two  joints  were  aifected  in  four,  while  in  fifty-four 
cases  three  or  more  joints  were  affected. 

Dr.  Welch,  I  think,  must  have  overlooked  some  cases  which  Dr.  Hewes, 
House  Officer  in  the  Massachusetts  Hospital,  has  published.^  In  three  out  of 
eleven  cases  of  gonorrhceal  synovitis  up  to  the  present  time  he  has  succeeded 
in  making  cultures  of  the  gonococcus  from  the  blood,  and  in  one  of  these  cases 
he  communicated  the  gonorrhceal  inflammation  to  a  bitch  by  inoculation. 

With  reference  to  endocarditis  in  connection  with  gonorrhceal  synovitis, 
some  years  ago,  before  the  introduction  of  bacteriological  investigation  into 
this  subject,  it  was  my  fortune  in  one  winter  to  see  two  cases  of  malignant 
endocarditis:  one  of  them  with  autopsy,  the  other  an  undoubted  case  ;  both 
fatal ;  both  following  gonorrhoea.  In  the  case  which  came  to  autopsy  there 
was  an  old  rheumatic  endocarditis,  which  had  been  carried,  fully  compensated, 
for  many  years ;  but  shortly  following  the  gonorrhceal  synovitis  came  on  the 
symptoms  of  malignant  endocarditis  of  pyaemic  type. 

May  it  not  be  a  question  how  much  of  this  joint  inflammation  is  due  to  the 
gonococcus  or  its  products,  and  how  much  to  other  suppurative  bacteria.  Some 
years  ago  I  had  under  my  care  a  man  who  had  a  polyarthritis  coming  on  after 
a  urethral  discharge.  He  was  not  a  rheumatic  subject.  We  know  how  falla- 
cious the  statements  of  patients  are,  but  I  believe  this  man  fully.    He  had  not 

1  Boston  Medical  and  Surgical  Journal  1894,  ii.  p.  515. 


GONORRHCEAL     ARTHRITIS.  155 

been  away  from  home  at  all.  His  wife  was  under  treatment  by  Dr.  Lusk  for 
some  uterine  disturbance,  and  she  may  have  had  leucorrhoea.  He  certainly 
had  a  urethral  discharge  followed  by  a  synovitis  exactly  similar  to  that  which 
we  see  after  and  during  gonorrhoea.  Examination  of  his  urethral  discharge  for 
gonococci  was  negative.  The  afifection  ran  a  very  protracted  course,  but  he 
finally  recovered. 

During  the  past  season  I  had  a  case  of  arthritis  and  periarthritis  about  an 
elbow-joint  following  gonorrhoea,  in  my  wards  in  the  Massachusetts  Hospital, 
It  seemed  to  me  that  pus  was  probably  present  in  or  about  the  joint,  in  which 
opinion  my  colleague,  Dr.  Maurice  Richardson,  agreed.  The  joint  was  opened 
and  nothing  at  all  was  found — simply  a  periarthritis. 

Dr.  Gary  :  I  should  like  to  mention  two  cases  of  a  different  line  of  gon- 
orrhoeal  infection  which  came  under  my  observation  last  winter.  One  was 
that  of  a  j'oung  man  who  had  most  of  his  joints  involved,  those  most  seri- 
ously affected  being  the  shoulders  and  knees.  Both  knee-joints  were  much 
distended  with  synovial  fluid,  as  were  also  several  of  the  sheaths  of  the  dorsum 
of  the  foot.  He  had,  in  addition,  gonorrhceal  conjunctivitis.  But  the  point  I 
want  to  make  is  that  he  had  a  gonorrhoeal  phlebitis,  involving  the  femoral 
vein.  Immediately  following  this  case  there  came  under  my  care  a  young 
woman  who  had  a  gonorrhoeal  discharge,  and  who  developed  an  inflammation 
of  the  femoral  vein,  which  I  also  thought  was  due  to  gonorrhoeal  infection  ; 
there  were  no  cultures  made  in  either  case. 

Dr.  Mason  :  At  the  request  of  Dr.  Northrup  I  have  asked  Dr.  Henry 
Jackson  to  collect  the  cases  of  gonorrhoeal  arthritis  from  the  records  of  the 
Boston  City  Hospital  during  recent  years,  and  have  forwarded  the  results  to 
him  in  a  tabulated  form.  I  will  only  delay  the  Association  now  to  dwell  on 
one  or  two  points  suggested  by  the  discussion.  One  is  the  fact  alluded  to  by 
Dr.  Shattuck,  that  the  infection  concerns  a  single  joint  in  only  a  small  propor- 
tion of  cases.  According  to  our  experience,  in  about  25  per  cent,  only  was  a 
single  joint  involved ;  the  others  were  polyarticular.  The  effusion,  which 
was  present  in  a  large  proportion  of  cases,  was  always  serous,  with  one  excep- 
tion. In  one  case,  which  was  explored  and  serous  fluid  withdrawn,  in  four 
days  the  joint  became  purulent.  The  boggy  condition  and  general  appearance 
of  the  joint  are  often  very  suggestive  of  pus,  as  in  the  case  referred  to  by  Dr. 
Shattuck  in  which  an  operation  was  performed. 

The  great  difficulty  in  the  way  of  accurate  diagnosis  and  in  pathological 
research  consists  in  the  small  number  of  autopsies.  In  the  120  cases  which  I 
handed  to  Dr.  Northrup  there  was  but  one  post-mortem,  which  was  in  the 
case  Dr.  Councilman  published  in  our  last  series  of  Hospital  Reports— a,  case 
of  gonorrhoeal  myocarditis — which  most  of  the  members  are  familiar  with.  In 
one  other  case  there  was  death,  the  patient  dying  with  pericarditis,  which,  in 
the  light  of  experience,  probably  was  due  to  the  gonococcus.  In  a  few 
instances  bacteriological  examination  was  of  service  in  making  the  diagnosis, 
though  most  of  the  serous  effusions  which  were  examined  were  sterile.     In 
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several  instances  an  acute  or  subacute  vaginal  discharge  in  the  female  showed 
the  presence  of  the  gonococci.  In  one  instance,  where  there  was  no  urethral 
discharge,  but  an  inflammation  at  the  hip-joint,  an  examination  of  the  blood 
showed  the  presence  of  the  gonococci,  and  culture-experiments  are  now  in 
process  of  observation. 

Twenty-eight  cases  presented  such  severe  joint-lesions  that  they  were  ad- 
mitted to  the  surgical  department  of  the  hospital.  An  analysis  by  Dr.  John 
Bapst  Blake  shows  that  immobilization  and  extension  relieved  pain,  but  had 
little  effect  on  the  duration  of  the  disease. 

Dr.  Griffith:  At  Dr.  Northrup's  request  I  have  collected  a  few  cases  of 
gonorrhceal  arthritis,  but  they  are  not  j^et  in  shape  to  be  discussed. 

Dr.  Adami  :  I  may  here  mention  a  straightforward  method  of  diagnosis  of 
uncomplicated  gonorrhceal  arthritis,  noted  by  Dr.  H.  S.  Shaw  in  our  laboratory 
at  the  Royal  Victoria  Hospital,  Montreal.  This  consisted  in  aspirating  the 
swollen  joint  with  a  Pravaz  syringe  under  strict  aseptic  precautions.  The  fluid 
obtained  was  poured  over  the  surface  of  a  tube  of  glycerin-agar.  Under  these 
conditions  the  tube  kept  at  37°  for  five  daj^s  remained  apparently  sterile ; 
nothing  was  observable  to  the  naked  eye  ;  but  after  making  cover-slip  prepara- 
tions from  a  wire  rubbed  over  the  surface  of  the  agar  the  gonococci  were 
easily  recognizable.  The  explanation  here  is  not  that  the  gonococci  had  grown 
upon  the  agar,  but  that  the  thin  film  of  synovial  fluid  was  utilized  as  the 
medium  of  culture. 

Dr.  Roosevelt  :  The  cases  which  I  have  collected  go  to  corroborate  what 
Dr.  Northrup  has  said  about  the  disease  being  multiarticular.  Out  of  ten 
cases,  one  case  alone  had  one  joint  involved.  The  ten  cases  altogether  had 
twenty-two  joints  among  them  involved.  The  average  is  usually  above  two 
joints.  I  shall  not  trouble  you  with  any  of  the  details  of  the  histories  except 
as  they  bear  upon  Dr.  Northrup's  clinical  question.  In  these  cases  there  was 
no  demonstration  of  the  gonococci  by  cultures  from  the  affected  joints.  In 
nine  of  the  ten  cases  an  unquestionable  urethral  gonorrhoea  was  present,  and 
its  presence  was  demonstrated  by  microscopical  examination,  though  not  by 
cultures. 

In  these  cases  the  question,  whether  or  not  there  was  rheumatism,  would 
always  come  up.  There  are  cases  which  do  not  tend  to  run  the  same  course 
as  acute  articular  rheumatism  ;  their  course  tends  to  become  chronic,  and  they 
do  not  yield  readily  to  treatment ;  they  are  capable  of  having  exactly  the  same 
complications  as  true  rheumatism,  yet  they  follow  a  gonorrhoea.  Certainly 
they  deserve  to  be  called,  clinically,  gonorrhceal  rheumatism ;  but,  unless  the 
gonococci  are  demonstrated  in  the  joint  we  cannot  say  that  a  patient  has 
gonorrhceal  rheumatism. 

Dr.  Osler  :  Dr.  Futcher,  one  of  my  assistants,  has  collected  the  details  of 
twenty-seven  cases  in  the  Johns  Hopkins  Hospital  since  its  opening.     Five  of 
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these  are  interesting,  because  Dr.  Halsted  opened  the  joint  and  found  in  four 
a  sero-hemorrhagic  fluid,  and  only  in  one  was  there  pus. 

Dr.  Northrup  :  Is  there  any  characteristic  lesion  ?  In  these  cases  1  was  a 
Httle  afield  in  my  line  of  study,  and  I  am  prepared  to  ask  a  good  many  ques- 
tions, and  answer  very  few.  There  is  something  strikingly  similar  in  all  these 
cases :  The  exquisite  sensitiveness ;  the  fusiform  swelling  ;  the  low  tempera- 
ture ;  low  heat  of  the  joint ;  and  the  getting  well  in  four  weeks  with  perfect 
joint-motion.  There  seems  to  be  something  in  the  joints  which  is  very  easily 
absorbed  and  does  not  leave  adhesions — redema  largely? — sero-pus? 

In  illustration  of  a  gonococcal  process,  apparently  very  similar  to  that  which 
has  taken  place  in  these  joints,  let  me  cite  a  case  which  occurred  in  the  very 
midst  of  this  series  of  experiences.  A  female,  forty-five  years  old,  with  a 
history  of  trachelorrhaphy,  curetting  and  ill-defined  pain  in  left  inguinal 
region,  had  been  feeling  less  vigorous  than  usual,  and  losing  weight  for  six 
weeks. 

Three  weeks  before  I  saw  her,  patient  had  a  new  kind  of  pain  which  made 
itself  known  in  her  hypogastrium  and  left  inguinal  region.  At  this  time  she 
experienced  chilly  sensations  and  fever,  some  burning  on  urination,  and  in- 
creased frequency  of  the  same.  In  addition  she  had  a  watery  discharge  from 
the  vagina. 

On  examining  her,  I  found  a  most  exquisitely  sensitive  condition  of  the 
vulva,  vagina,  and  cervix.  It  was  almost  impossible  to  make  an  examination 
as  to  the  exact  condition  of  the  pelvic  contents.  Her  abdomen  was  a  little 
prominent,  and  very  tender  to  touch.  As  near  as  could  be  ascertained,  the 
uterus  was  markedly  enlarged,  in  height  reaching  nearly  to  the  umbilicus,  and 
extending  laterally. 

By  speculum,  on  most  gentle  manipulation,  it  was  possible  to  bring  all  parts 
of  the  mucous  membrane  into  view,  and  at  last  the  cervix.  The  flow  from 
the  vagina  had  been  described  as  watery  ;  it  was  found  now  to  be  watery,  but 
to  have  in  it  much  ropy  pus.  A  smear  made  from  this,  on  the  first  examina- 
tion, early  in  the  course  of  the  disease,  gave  abundant  gonococci,  which  had 
the  characteristic  grouping  about  the  nuclei,  and  decolorized  by  Gram's  method 
of  staining.  The  subsequent  description  of  the  case  makes  it  of  interest  in 
this  connection. 

Remembering  the  exquisite  sensitiveness,  the  enlargement  of  the  uterus, 
the  watery  discharge  with  ropy  pus,  the  nature  of  the  infection — let  us  note 
the  condition  seen  by  speculum.  The  vulva  was  normal  in  appearance,  vagina 
ditto,  urethra  contained  a  polypus,  no  discharge  from  it,  and  no  cystitis.  The 
cervix  was  extremely  cedematous,  swollen  to  large  puffy  ring,  with  a  deep 
dimple  in  its  centre,  from  which  trickled  the  pus  and  water.  In  fact,  from  all 
the  outlines  drawn,  and  from  abdominal  dulness  and  palpation,  from  the  ap- 
pearance of  the  swollen  cervix,  we  formed  the  mental  picture  of  a  uterus 
extremely  cedematous,  the  periuterine  tissue  and  the  adnexae  involved,  this 
condition  accounting  for  the  broad,  high,  wing-like  enlargement  about  three 
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inches  below  the  navel.  As  the  swelling  began  to  subside  the  wings  were  the 
first  to  retreat,  then  the  dome,  the  oedema  of  the  cervix  to  soften,  and  at  last 
the  uterus  could  no  longer  be  felt  externally. 

The  treatment  was  rest  in  bed,  external  applications,  douches  of  mild  disin- 
fectants, and  dilatation  of  the  uterine  canal  to  facilitate  free  drainage.  Note 
the  characteristics : 

1.  Exquisite  sensitiveness. 

2.  Local  heat  not  perceptible  from  vaginal  examination. 

3.  Little  fever,  never  above  100°. 

4.  Qildema  a  characteristic. 

5.  Course  four  weeks. 

The  diagnosis  was  gonorrhoea!  endometritis.  Recovery  was  believed  to  be 
complete. 


HYPERTHERMY  IN  A  MAN  UP  TO  148°  F.  (64.4°  C). 


By  a.  JACOBI,  M.D., 

OF  NEW  YORK. 


Excessive  temperatures  of  the  animal  and  human  bodies  have  been 
studied  both  experimentally  and  clinically.  Naunyn  and  Quincke 
(1869)  crushed  a  dog's  cord  and  found  the  normal  temperature  of 
40°  C.  raised  the  next  morning  to  42.3°  Many  observers  found 
hyperthermy  when  bulbus  and  mesocephalon  were  hurt.  Guyon 
(1893)  noticed  the  temperature  to  rise  12  times  in  25  experiments, 
when  the  nucleus  caudatus  ;  13  times  in  26,  -wiien  the  optic  thalamus ; 
10  times  in  19,  when  the  corpus  callosum  was  injured.  The  incon- 
stancy of  such  observations  is  the  more  striking,  the  more  we  are 
told  that  whenever  the  increase  amounted  to  1°  or  2°  C.  the  stiletto 
was  found  to  have  touched  the  wall  of  a  lateral  ventricle. 

According  to  H.  C.  Wood  {Fever  :  ji  Study  in  Morbid  and  Normal 
Physiology.  Smithsonian  Institute,  1880,  p.  254.),  the  only  nerve- 
centre  proved  to  exist,  capable  of  influencing  the  heat-production 
without  affecting  the  general  circulation,  is  situated  in  the  pons  or 
above  it,  and  whilst  it  may  be  a  muscular  vasomotor  centre,  it  is  more 
probably  an  "  inhibitory  heat-centre."  Of  whichever  nature  it  may  be, 
it  must  act  through  subordinate  centres  situated  in  the  spinal  cord. 

Clinically,  high  temperatures  have  been  observed  in  lesions  of  the 
bulbo-cervical  cord,  in  tetanic  muscular  contractions,  in  insolation,  and 
in  infectious  diseases.  As  early  as  1837  Brodie  met  in  fracture  of  the 
spine  over  the  cervical  cord  with  43.9°,  Billroth  with  42.2°,  Simon 
with  44°,  Frerichs  with  43.8°  (Hermann's  Handb.  d.  Physiol.,  iv., 
2,  p.  436.).  Ch.  Richet  publishes  (La  Chaleur  Animale,  Paris,  1889) 
a  collection  of  high  temperatures  with  their  results  ;  there  were  6 
traumatisms  of  the  nervous  system,  with  a  temperature  of  42.2°- 
43.9°,  all  of  which  died ;  19  convulsive  diseases  with  42°-44.75°, 
with  as  many  deaths ;    6  sunstrokes  of   42.7°-44°   C,  2  of   which 
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recovered.  One  of  these  is  a  case  of  Atzembach's  at  43.6°  C,  the 
other  of  Seguin's  at  42.8°,  both  recorded  by  the  latter  {Thermometry, 
1864).  In  Richet's  list  of  infectious  diseases  we  notice  intermittens 
with  44°  C.  observed  by  Alvarenga  and  Hirtz,  and  exceptional  cases 
of  scarlatina  at  42°,  which  did  not  die.  The  latter  observation  I  have 
personally  made  a  few  times  in  forty  years. 

The  death-limit  appears  to  be  from  4°  to  5°  C.  above  the  normal, 
no  matter  whether  the  excessive  temperature  is  the  result  of  patho- 
logical processes  or  of  experiments.  Most  of  the  latter  consisted  in 
exposing  animals  to  dry  or  humid  heat,  the  latter  of  which  is  more 
fatal.  Mammifera  die  at  44°-45°  (but  few  dogs  ever  survived  at  45, 
40°),  birds  (with  a  normal  temperature  of  45°  C.)  at  48°  or  50°,  fish 
at  37°  or  39°.  The  cause  of  death  is  coagulation  of  the  muscular  fibre 
of  the  left  ventricle,  and  the  post-mortem  appearances  are :  Pleural, 
subpericai'dial,  and  pulmonary  hemorrhages  ;  congestion  of  all  viscera 
and  a  contracted  and  empty  left  ventricle. 

These  observations  on  temperature  elevations  do  not  compare,  how- 
ever, with  a  small  number  of  such  as  furnish  the  most  striking 
surprises  to  the  observer  for  two  reasons:  1.  For  their  heights ;  2. 
For  their  relative  innocuousness. 

Dr.  G.  N.  Philipson  {Lancet,  April  24,  1880)  has  the  following 
case  :  A  female,  domestic,  aged  twenty-three  years  ;  had  a  hard  life, 
rheumatic  fever  three  years  before  admission,  indulged  in  narcotics, 
spirits  of  camphor,  cologne,  in  fact,  anything  alcoholic,  and  chloro- 
dyne  for  a  change;  was  in  bed  three  weeks  during  1877  because  of 
pain  and  fainting-spells ;  was  sensitive,  excitable,  and  had  intestinal 
and  muscular  neuralgia,  also  amenorrhoea,  and  suffered  from  a  dry, 
hot  skin  alternating  w4th  profuse  perspiration.  She  was  admitted 
July  4,  1879. 

July  1th.  P.M.  101°  F. 

Wi.  P.M.  112°. 

IQth.  A.M.  112°. 

ll^A.  P.M.  101°. 

Through  three  days  she  had  101°-103°. 

On  the  Wth.  p.m.' 111°  F. 

18^.  A.M.  100°;  P.M.  112°. 

2Uh.  Left  axilla  117°;  right  110°;  mouth  102°. 

During  all  these   temperatures   both    pulse  and  respiration  were 
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changed.  She  had  to  be  discharged,  not  being  well  yet,  but  was 
known  to  look  well  in  September. 

The  Med.  Times  and  Gaz.,  April  24  and  May  1,  1880,  contains 
the  following  case  of  Dr.  James  Little:  A  woman,  aged  twenty-three 
years,  fell  on  her  head,  and  developed  cerebro-spinal  symptoms.  Get- 
ting well  she  had  the  following  week  a  normal  temperature.  Then 
suddenly,  on  April  19th,  her  axilla  temperature  was  115°.  Defer- 
vescence was  rapid.  The  same  temperature  was  noticed  5  a.m.  the 
following  day ;  a  few  hours  afterward  temperature  was  99.4° ;  on  the 
evening  of  the  26th,  125.6°.  In  her  case  the  high  temperatures 
were  ushered  in  with  a  severe  headache,  and  terminated  in  profuse 
perspiration. 

Dr.  Graham  Steele  publishes  (Lancet,  1879,  p.  271)  the  case  of  a 
female,  hysterical,  with  a  temperature  of  116.4°. 

Mr.  John  W.  Teale  {Lancet,  March  6, 1875,  and  Brit.  3Ied.  Journ., 
January  24,  1880)  reported  a  case  in  February,  1875,  before  the 
Clinical  Society  of  London.  A  lady  fell  from  her  horse  and  suffered 
from  serious  spinal  injuries.  For  sixty  days  she  had  a  temperature 
of  108°  to  122°  and  more,  and  finally  recovered.  The  measurements 
were  taken  with  the  greatest  of  care,  while  awake  or  asleep,  during 
day  and  night,  under  the  arm  and  in  the  rectum. 

Dr.  Horatio  Donkin  has  the  case  of  a  female  nurse,  aged  nineteen 
years  [Lancet,  1878,  p.  678 ;  March  15,  1879 ;  Brit.  Med.  Journ., 
December  20,  1879),  who,  in  an  enteric  fever,  developed  a  tempera- 
ture of  111°.  These  temperatures  were  not  persistent;  indeed, 
changes  set  in  very  rapidly.  Her  pulse  and  respiration  never  changed 
much  from  their  normal  relation  of  4,5  : 1  ;  her  mind  was  not  clouded, 
she  was  simply  hysterical,  and  complained  of  pain  mostly  on  her  left 
side.  The  temperatures  were  taken  with  the  greatest  of  care,  with 
several  thermometers,  and  under  the  eyes  of  several  observers. 

In  the  same  paper  {Brit.  Med.  Journ.,  October  20,  1879)  Dr. 
Donkin  refers  to  previous  cases,  either  published  or  unpublished.  Dr. 
Greig  Smith  {Lancet,  March  15,  1879)  has  the  case  of  a  girl,  aged 
nineteen  years,  emotional,  and  with  ovarian  tenderness  and  frequent 
flashes,  exhibiting  temperatures  of  from  108°  to  104°,  with  sudden 
changes — within  ten  minutes — down  to  99°.  Dr.  Ormerodi  {Jjancet, 
November  9,  1878)  relates  the  case  of  a  woman,  aged  thirty-two  years, 
emotional,  hypersesthetic,  excitable,  with  a  temperature  of  115.2°. 
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Mr.  J.  Csesar  {Lancet^  June  1-i,  1879)  has  the  case  of  a  girl,  aged 
fifteen  years,  who  during  an  attack  of  enteric  fever  with  double  pneu- 
monia exhibited  a  temperature  of  113.1°,  during  which  she  was  uncon- 
scious. An  oral  communication  of  Dr.  Cheadle  to  Dr.  Donkin 
refers  to  a  girl,  aged  eighteen  years,  who,  a  month  after  an  enteric 
fever,  showed  a  temperature  of  111°  ;  one  of  Mr.  Davis  to  a  man, 
aged  thirty-four  years,  who  had  a  synovitis  of  the  knee  and  was 
treated  with  the  actual  cautery.  He  had  very  severe  pain  and  a  tem- 
perature of  112°,  and  another  time  of  110.4°,  which  fell  to  100° 
within  twenty-five  minutes. 

There  is  finally  an  oral  communication  to  Dr.  Donkin  by  Dr. 
Roddick,  of  Montreal,  referring  to  a  temperature  of  117°,  and  prob- 
ably more  (the  thermometer  registered  only  that  temperature). 

In  all  of  these  cases  the  high  temperatures  did  not  exhaust  the 
patients ;  perhaps,  because  in  several  instances  it  was  found  that  they 
changed  rapidly,  and  were  not  equally  distributed  over  the  whole  body. 
Even  as  early  an  observer  as  Wunderlich  has  noticed  the  localization 
and  inequality  of  temperatures. 

Dr.  Stephen  MacKenzie  reported  before  the  Clinical  Society  ot 
London  {Lancet,  November  5,  1881)  the  case  of  a  woman,  aged  forty- 
two  years,  observed  by  Mr.  Rivington  and  himself,  Avith  temperatures 
of  108°-112°,  which  disappeared  after  some  dead  bone  had  been 
removed.  He  believes,  however,  that  these  temperatures  were  fraudu- 
lent, suspecting  the  woman,  who  was  hysterical  and  tricky.  But  Mr. 
W.  H.  C.  Newnham  {Lancet,  November  19,  1881),  in  a  letter  to  the 
editor,  writes  that  he  was  medical  ward-clerk  at  the  time  and  on  two 
occasions  he  "  took  evening  temperatures  of  109°  and  111°  in  the 
left  axilla.  He  was  sittino;  on  the  bed  holdino;  the  thermometer,  with 
fingers  in  the  axilla  and  with  the  other  hand  holding  the  patient's 
arm,  so  that  there  was  not  the  slightest  amount  of  friction." 

These  cases  are  referred  to  in  a  careful  and  elaborate  paper  pub- 
lished by  J.  H.  Bryant,  M.D.,  in  Cruys  Hospital  Reports,  vol.  1., 
London,  1894,  on  "  One  Hundred  Cases  of  Hyperpyrexia."  The 
author  adds  a  few  more  (p.  432),  some  of  which  he  does  not  appear  to 
believe  to  be  above  suspicion.^ 

I  He  also  quotes  the  Journal  of  the  American  Medical  Association  of  March  21, 1891,  which 
contains  the  report  of  a  case — female — by  Dr.  W.  J.  Galbraith,  iu  which  the  doctor  registered  a 
temperature  of  151°  F.,  the  nurse  one  of  171°.  I  am  credibly  informed,  by  high  authority,  that 
the  woman  afterward  admitted  of  shamming  and  fraud. 
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In  a  correspondence  published  in  the  3Ie7nj)his  Medical  Monthly 
of  October,  1891,  Dr.  Heber  Jones  sums  up  his  case  of  hyperpyrexia 
(highest  temperature  observed  J 57°  F. — observations  frequently  inter- 
rupted by  the  bursting  of  thermometers  and  the  impossibility  of 
quickly  procuring  others  with  high  enough  registers — actual  tem- 
peratures taken  138°,  150°,  157°  F.,  with  rapid  changes,  May  4th, 
exhibiting  at  4  p.m.  138°  F.,  at  6  p.m.  152°,  at  7  p.m.  98°)  in  the 
folloAving  Avords  : 

"  Patient,  a  remarkably  bright  girl  of  fifteen  summers,  not  of  a  nervous 
temperament,  having  menstruated  perfectly  normally  for  more  than  eighteen 
months,  having  enjoyed  average  health  all  of  her  life,  began  with  a  tonsillitis 
which  was  never  severe,  and  lasted  only  about  a  week,  developed  without  any 
known  cause  this  extraordinary  range  of  temperature,  which  lasted  about 
six  weeks,  having  had  from  one  to  three  paroxysms  each  day,  the  paroxysms 
lasting  at  first  about  three  hours,  and  gradually  growing  shorter,  until  toward 
the  last  the  temperature  went  from  normal  to  the  top  of  a  Hicks  thermometer 
in  a  few  minutes,  and  declined  to  96°  in  almost  an  equally  short  time.  Dur- 
ing the  paroxysms  the  subjective  symptoms  were  intense:  coldness,  requiring 
half  a  dozen  blankets,  bags  of  hot  water,  etc.;  nausea,  and  at  times  vomiting. 
She  also  complained  of  '  numbness,'  beginning  in  the  face  and  extending  to 
the  body.  The  objective  signs  were  pallor  and  lividity  of  face  and  extremi- 
ties, these  appearing  cold,  and  the  body  warm  but  not  hot.  The  tongue  was 
generally  coated  but  rarely  dry.  The  pulse  never  ran  over  120,  and  gener- 
ally under  100.  The  urine  was  normal,  examined  both  chemically  and 
microscopically,  and  nothing  worthy  of  note  found.  Digestion  impaired, 
bowels  inclined  to  constipation,  but  no  serious  trouble;  menstruated  nor- 
mally during  the  attack.  At  times,  some  tenderness  in  splenic  and  hepatic 
regions.  At  one  time  developed  considerable  tenderness  in  right  iliac  and 
along  the  ascending  colon — lasted  about  a  week.  Convalescence  rapid,  and 
she  has  since  enjoyed  perfect  health,  but  recently  has  had  an  intermittent 
fever  of  rather  mild  type,  and  has  developed  no  unusual  symptoms." 

Dr.  Jones  was  called  April  12th,  and  noticed  the  first  high  temper- 
ature on  April  16th  (109°  F.),  the  last  May  30th.  During  the  tests 
a  large  number  of  thermometers  were  broken  owing  to  rapid  expansion 
of  the  mercury.  It  is  unnecessary,  but  still  just,  to  add  that  Dr.  Ileber 
Jones'  standing  as  a  medical  man  and  a  gentleman  is  of  the  very 
highest  in  his  community,  and  that  a  dozen  physicians  and  nurses 
were  observers  to  the  facts  narrated. 

Mr.  Alfred  Stanley  publishes  {British  Medieal  Journal,  May  25, 
1895)  the  case  of  a  lady  of  thirty  years,  Avhom  he  Avas  called  to  see 
on  February  12th.    He  found  a  pleuro-pneumonia  of  the  base  of  the  left 
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lung.  Temperature  at  10  a.m.  102°,  at  1  p.m.  110°,  at  2.30  p.m. 
114°.  Thirty  grains  of  antipyrin  were  given.  Temperature  at  5 
P.M.  104° ;  on  the  13th  andl  4th,  99°-100° ;  on  the  morning  of  the 
loth  again  114° ;  since  which  time  she  had  an  undisturbed  recovery. 
During  the  high  temperature  the  pulse  remained  at  from  84  to  96. 
There  was  no  pain  and  no  delirium,  but  she  complained  during  the 
heat  of  loss  of  sensation  in  hands  and  feet.  Hot  poultices  were  com- 
plained of  as  being  too  cold. 

In  regard  to  the  English  cases  published  up  to  1889,  Richet  {Glia- 
leur  Animale,  p.  110)  says: 

"Teale  and  MacKenzie  express  the  opinion  that  there  is  no  possibility  of  a 
fraud  in  their  observations.  Still,  though  one  ought  to  be  slow  in  denying, 
we  do  not  feel  justified  in  admitting  temperatures  in  excess  of  46°  C.  (114.8°  F.) 
to  be  true.  We  do  not  say  they  cannot  be  observed  ;  but  hitherto  there  has  not 
been  any  authentic  and  unimpeachable  observation.  It  is  to  be  feared  that 
the  confidence  of  Teale,  MacKenzie,  and  Brine  has  been  deceived.  It  seems 
this  sort  of  fraud  is  quite  a  special  habit  of  certain  English  patients,  and 
until  either  on  men  or  women  most  rigorously  watched,  temperatures  of 
more  than  46°  C.  will  have  been  noticed,  we  shall  not  be  able  to  accept  them 
as  true." 

To  the  list  of  the  gentlemen  named  by  Richet  I  add  Donkin. 
They  do  not  "express  an  opinion  that  there  is  no  possibility  of  a 
fraud  in  their  observations,"  they  prove  it.  Different  thermometers 
were  used,  in  different  localities  of  the  body,  day  and  night,  during 
waking  and  sleeping  by  different  observers,  in  the  presence  of  others. 
In  the  face  of  these  facts,  verified  as  they  are  by  the  positive  and  cir- 
cumstantial statements  of  the  observers,  it  does  not  appear  justified 
on  the  part  of  Charles  Richet,  high  as  he  is,  or  because  he  is,  in  the 
esteem  of  the  medical  world,  to  add  the  slurring  remark  :  "  It  is  im- 
portant to  eliminate  some  temperatures  reported  in  English  journals, 
which  seem  to  be  the  results  of  error  or  fraud."  I  am  afraid  the 
following  case  will  shock  his  skepticism  more  than  the  rest.  Its  his- 
tory has  been  carefully  taken  by  Dr.  J.  A.  Bullinger,  the  house-physician 
of  the  German  Hospital,  New  York,  whose  indefatigable  and  painstak- 
ing services  I  take  great  pleasure  in  here  acknowledging.  But  for 
the  constant  watchfulness  of  that  gentleman,  the  following  notes  would 
not  have  been  so  full  and  explicit : 

Aug.  Fred.  Franz  H.,  of  Magdeburg,  Germany,  fireman,  aged  twenty-nine 
years,  was  admitted  to  the  German  Hospital,  New  York,  January  5,  1893, 
and  ran  away  at  4  a.m.,  March  13th. 
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History. — Family  history  negative;  patient  himself  claims  never  to  have 
been  ill.  On  October  26, 1892,  while  employed  on  steamer  "Heligoland,"'  plying 
between  Hamburg  and  New  York,  and  at  work  on  top  of  a  walking-beam  of  an 
engine  in  motion  during  a  storm  at  sea,  he  was  thrown,  and  fell  between  two 
massive  iron  rods  revolving  in  opposite  directions.  When  picked  up  he  was 
found  unconscious,  and  remained  so  for  about  four  days.  He  was  told  after- 
ward that  immediately  after  the  fall  blood  escaped  through  his  mouth  and 
nose.  When  he  regained  consciousness  he  felt  pain  in  his  left  lower  thoracic 
region,  was  short  of  breath,  coughed  now  and  then,  and  threw  up  small 
pieces  of  dark,  coagulated  blood.  Pain  increased  by  deep  inspiration  and  on 
coughing.  Patient  claims  to  have  lost  consciousness  several  times  subse- 
quently and  was  kept  in  bed  and  constantly  watched  by  sailors  while  at  sea. 
Spitting  of  blood  and  cough  continued,  but  decreased  in  frequency.  Several 
days  later,  when  the  steamer  arrived  in  port,  he  was  put  ashore  and  told  to 
go  to  a  hospital ;  feeling  well  enough,  he  walked  to  the  Long  Island  College 
Hospital,  where  he  was  admitted  on  October  11,  1892 ;  he  ran  away  on  Octo- 
ber 14th. 

To-day  he  complains  of  slight  pain  in  his  head  and  in  the  lower  part 
of  chest.  Admits  three  attacks  of  gonorrhoea;  denies  having  had  syphilis. 
His  history  appears  to  be  that  of  a  fairly  healthy  and  muscular,  but  nervous, 
moody,  excitable,  and  sometimes  violent  man. 

Present  Condition. — A  well-nourished  and  very  well-developed  muscular 
man.  On  anterior  surface  of  his  left  forearm  there  are  three  comparatively 
recent  scars  about  two  inches  long,  which  resulted  from  cuts  received  during 
a  personal  encounter  about  six  weeks  ago.  An  open  wound  is  found  at  about 
the  middle  of  the  outer  side  of  the  left  arm,  one-half  inch  in  diameter,  in  a 
neglected  condition  and  discharging  pus.  On  the  right  side  of  the  anterior 
chest  wall  two  inches  below  the  clavicle  there  is  a  similar  wound,  surrounded 
by  an  inflamed  and  elevated  area  about  two  inches  in  diameter.  It  dis- 
charges pus,  and  pressure  on  the  inflamed  area  shows  an  increased  discharge. 
Patient  claimed  that  these  two  wounds  were  the  result  of  hypodermic  in- 
jections made  by  the  captain  of  the  vessel  while  the  patient  was  unconscious. 
There  are  no  other  marks  of  violence  on  the  body.  Pressure  over  the  eighth 
and  ninth  ribs  in  the  axillary  line  is  painful;  also  pressure  upward  in  the 
left  hypochondriac  region.  Pain  is  not  localized  on  palpating  ribs  and  crep- 
itus cannot  be  obtained.  Inguinal  glands  on  both  sides  are  enlarged,  but 
not  tender.  Cervical,  cubital,  and  axillary  glands  also  slightly  enlarged. 
No  marks  of  pigmentation  are  found  on  the  body.  Expectoration  consists  of 
mucus  mixed  with  small  pieces  of  dark,  coagulated  blood. 

Apex-beat  in  fifth  intercostal  space  to  the  inner  side  of  nipple-line.  Car- 
diac dulness  not  increased.  Auscultation  negative.  Lungs,  liver,  spleen, 
and  abdominal  organs  generally  negative. 

Jan.  6th.  During  the  night  the  patient  was  found  unconscious.  Pricking 
with  a  pin,  pressure,  or  pinching  anywhere  did  not  cause  any  response.  Cor- 
neal reflexes  abolished.  Skin  not  reddened  and  does  not  diff'er  in  any  way 
from  the  normal.     Breathing  very  shallow  and  accelerated  at  times,  up  to  42 
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per  minute ;  diaphragmatic  breathing  then  seems  to  be  suspended.  At  times 
the  breathing  becomes  more  deep  and  less  frequent,  18  per  minute  ;  diaphrag- 
matic breathing  sets  in  again.  Pulse  full  and  strong  and  perfectly  regular. 
Pupils  contracted.  Muscular  system  entirely  relaxed.  This  unconsciousness 
lasted  from  about  1  A.M.  until  6,  when  patient  awoke,  apparently  none  the 
worse  for  the  occurrence,  Temperature  during  unconsciousness  was  not 
taken,  but  at  6  a.m.  was  99.4°.  Patient  complains  to-day  of  an  indistinct 
headache,  not  localized.  Appetite  good.  No  sensory  or  motor  disturbances 
during  the  day.     Ordination:  calomel  1.0. 

1th.  At  about  8  o'clock  last  night  patient  passed  into  another  stupor,  with 
symptoms  similar  to  those  recorded  the  night  before.  Respiration  was  slow, 
ranging  below  lf>  per  minute,  breathing  being  thoracic  and  abdominal;  in- 
spirations deep  and  full.  Unconsciousness  complete ;  no  response  to  irrita- 
tion anywhere.  Pulse  varied  in  frequency  between  75  and  80.  Temperature 
rose  to  102,5°  at  midnight;  at  4  a.m.  99.0°.  A  little  before  4  a.m.  patient 
recovered  consciousness  and  at  first  appeared  somewhat  dazed,  asking  where 
he  was  and  what  had  happened  to  him  during  the  night.  When  spoken  to, 
he  answers  rationally,  but  it  seemed  to  take  him  a  little  while  to  connect  his 
thoughts  and  to  understand  why  he  is  in  a  hospital.  Yesterday,  during  the 
day,  the  spitting  of  dark  coagulated  masses  of  blood  continued,  while  to-day 
it  has  diminished  somewhat.  Patient  coughs  but  little,  and  no  longer  com- 
plains of  pain  in  his  side.  Lungs  present  nothing  abnormal.  Bowels  have 
moved  during  the  night  and  to-day.  Headache  still  continues.  Ordination  : 
Leeches  to  septum  nasi  and  both  mastoid  processes.  Potass,  iod.  0.5  every 
two  hours.  About  an  hour  before  the  application  of  the  leeches  patient  be- 
came unconscious.  Nothing  irregular  was  noticed  in  his  breathing.  Pulse 
still  full  and  strong  and  perfectly  regular.  Pupils  contracted  and  did  not 
react  readily.  The  application  of  the  leeches  does  not  disturb  the  patient, 
nor  does  a  small  incision  enlarging  wound  in  chest  wall,  nor  the  scraping  of 
both  suppurating  wounds  in  chest  wall  and  left  arm ;  this  is  followed  by  the 
application  of  moist  dressings  (sublimate  1  :  3000). 

^th.  Patient  slept  last  night  from  9  p.m.  until  4  A.M.,  then  passed  into  a 
stupor,  waking  at  about  7  a.m.  After  that,  with  the  exception  of  a  severe 
headache,  the  patient  felt  fairly  well.  No  change  in  temperature,  pulse,  or 
respiration.     Pupils  contracted. 

9^"^.  At  8  P.M.,  yesterday,  patient  had  a  general  convulsion,  during  which 
frothy  and  bloody  mucus  came  from  his  mouth.  Mouth  was  tightly  closed. 
Upper  extremities  seemed  more  active  than  the  lower.  Conjunctival  reflexes 
were  abolished.  Convulsion  lasted  for  several  minutes,  and  after  it  patient 
fell  into  a  stupor,  during  which  muscular  twitchings  were  observed.  Twitch- 
ings  at  times  general  and  sometimes  confined  to  groups  of  muscles.  L^pper 
extremities  and  face  seem  to  be  involved  more  than  the  rest  of  the  body. 
Pupils  contracted  and  equal.  Jaws  are  firmly  closed.  Breathing  shallow 
and  through  the  nose.  No  cyanosis.  Face  flushed.  Skin  in  general  normal. 
No  perspiration.     Extremities,  when  not  in  a  state  of  spasm,  are  entirely 
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relaxed,  so  that  wheu  raised  from  the  bed  they  drop  back  as  if  paralyzed. 
Temperature  below  100°.  Pulse  perfectly  regular,  full,  and  strong.  Respi- 
ration not  over  30.  Duration  of  the  stupor  about  four  hours  ;  is  dazed  on 
awakening  and  asks  for  water  and  food.  After  drinking  several  cups  of  milk 
sleeps  the  rest  of  the  night.  To-day  he  has  considerable  pain  in  the  back  of 
the  head  and  feels  more  feeble  than  before.     Appetite  fairly  good. 

10th.  No  convulsion  during  the  night,  but  unconsciousness  and  muscular 
twitchings  same  as  before.  Complains  to  day  of  pain  over  middle  of  anterior 
surface  of  the  left  leg,  which  presents  an  irregularity  about  an  inch  and  a 
half  long,  slightly  inflamed  and  tender  on  pressure.  Expectoration  of  bloody 
mucus  has  now  entirely  ceased.  No  abnormal  physical  signs  in  the  lungs. 
No  longer  coughs.     Bowels  move  regularly.     No  bladder-symptoms. 

11/A.  Slight  convulsion  last  night,  in  which  the  lower  extremities  did  not 
seem  to  take  part.  After  the  convulsion  he  had  several  attacks  of  muscular 
twitchings  during  the  stupor,  which  lasted  about  two  hours.  Then  went  to 
sleep  until  4  a.m.  Appetite  fairly  good.  Headache  continued  during  the 
day.     Pupils  equally  contracted,  and  react  but  little  to  light. 

12th.  No  convulsion.  Some  muscular  twitchings,  mostly  of  the  upper  ex- 
tremities, during  a  stupor  lasting  several  hours.  Jaws  were  tightly  closed 
for  a  considerable  length  of  time.  Awake  during  the  rest  of  the  night. 
Headache  marked.  Slept  several  hours  during  the  day.  Urine  :  no  albumin 
and  no  sugar. 

ISth.  No  change  in  symptoms.  Temperature  100°  and  below.  Pulse  good 
and  strong.  Respiration  shallow  during  a  paroxysm,  becoming  deeper  and 
fuller  now  and  then.  Pain  over  the  anterior  border  of  the  left  tibia  con- 
tinues.    Ordination  :  Inunctions  ungt.  hydrarg.  4.0  pro  die. 

14/A.  No  change.     Nor  is  there  anything  very  marked  up  to  January  26th. 

Resp.  Remarks. 

Patient  quiet  from  6  a.m.  to  12.45  p.m.  Then 
short  attack  of  spasmodic  contractions,  which 
were  repeated  at  1.45  p.m.    Slept  until  3.30  p.m. 

Slight  chill  followed  by  spasmodic  contractions 
and  fainting-speli.  Pulse  regular.  Respiration 
irregular.  Trembling  of  upper  and  lower  ex- 
tremities toward  end  of  attack. 


Chill  followed  by  spasmodic  contractions  and 
fainting-spell.  Pulse  regular.  Respiration  ir- 
regular. 

Similar  attack. 

Similar  attack. 
Similar  attack. 

■Similar  attack.    Expectorates  blood. 
Similar  attack.    Expectorates  blood. 
104.(i 

102.2  ...  During  forenoon  several  slight  attacks  of  spas- 

modic contractions  and  fainting-spells. 


Date. 

Hour. 

Pulse. 

Temp. 

Jan.  26 

8  A.M. 

3.45  P.M 

9tj 

99-^ 

4 

92 

111 

4.20 

88 

106.4 

8 

88 

107.5 

10 

11.80 

80 

112.2 

12  M. 

84 

104 

27 

2  A.M. 
3 

4 

84 

104.4 

5.30 

6 
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Date.  Hour.  Pulse.  Temp. 
3.30  P.M.  ...  109.2° 
5  ...        109.4 


Resp. 


9 

10 

92 

100.6 

16 

10.30 

28 

12  M. 

88 

103 

20 

2  a.m. 

92 

109 

20 

3 

4 

88 

104 

20 

6 

84 

100.3 

16 

7.45 

8 

86 

112 

8.05 

108.4 

10 

102 

2  P.M. 

86 

104.2 

12 

4 

104 

8 

80 

107.6 

16 

10 

92 

110.5 

12 

10.30 

11 

92 

106 

29 

1.30  a.m. 

3.30 


96 


96 


6 

92 

112 

9 

8 

82 

107.2 

11 

86 

104 

1.10  P.M. 

2 

102.4 

4 

84 

106.8 

8 

80 

102.8 

10 

11 

72 

99.5 

12 

30   1  A.M. 

Remarks. 

Chill  followed  by  perspiration. 

From  4.30  to  5.30  p.m.  marked  attacks  of  spas- 
modic contractions.  From  6  to  7  p.m.  patient  is 
quiet  and  feels  languid  and  weary. 

At  7.30,  also  8  p.m.,  chill  and  spasmodic  con- 
tractions. Respiration  irregular.  Trembling  of 
upper  and  lower  extremities.  Could  not  speak 
one-half  hour. 

Similar  attack. 

Chill,  and  similar  attack. 


Chill,  spasmodic  contractions,  perspiration. 


Fainting-spell,    spasmodic    contractions,    and 
expectoration  of  blood,  followed  by  a  chill. 


Feels  very  well.    Took  nourishment  and  slept 
from  12  M.  to  1.30  p.m. 

From  3.30  to  3.35  P.M  slight  spasmodic  contrac- 
tions and  fainting-spell. 


Chill  followed  by  spasmodic  contractions  and 
marked  perspiration. 

Patient  complains  of  pains  in  the  back  and 
buzzing  in  ears ;  has  palpitation,  is  restless,  and 
expresses  fear. 

Marked  spasmodic  contractions  and  twitching 
of  the  extremities.  Groaning  Voice  hoarse. 
Pulse  weak  and  irregular.    Cold  perspiration. 

Spasmodic  contractions,  during  which  he  loses 
control  of  tongue  and  lower  jaw.  Could  not  see 
for  half  an  hour. 

Could  not  speak  or  swallow  and  was  not  able 
to  move  his  tongue,  which  was  very  dry. 

Begins  to  speak  and  swallow. 

From  4.30  to  5.30  p.m.  slept. 
Slept  until  8  p.m.     Complains  of  pain  in  the 
back. 

Chokiug-spell ;  becomes  cyanotic  and  expec- 
torates blood. 

Right  eye  counts  fingers  at  four  inches  ;  cannot 
see  with  left.  Hears  well  with  right  ear,  not  at 
all  with  left.  Tongue  not  movable  and  not  sen- 
sitive to  the  needle  Lower  jaw  fixed.  Has  two 
attacks  in  which  the  diaphragm  is  fixed,  no 
respiratory  movements  can  be  seen,  and  he  be- 
comes almost  black.  Then  diaphragmatic  respi- 
ration 52  to  the  minute.  Pulse  regular  (52),  small. 


Date. 


Hour. 

Pulse. 

Temp. 

Re 

1.45 

2.15 

2  30 

84 

106.2° 

28 

4 

80 

106.6 

16 

6 

84 

112 

12 
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Remarks. 

Diaphragm  fixed  again  ;  uses  accessory  muscles 
of  respiration,  and  requests  that  his  arms  be  ele- 
vated, as  he  can  breathe  better  then. 

Crying-spell. 


Clioking-spell.     Loses   voice   and   control  of 
tongue  and  lower  jaw. 
8  88       105.4  62  Similar  attack ;  four  minutes  later  extremely 

pale.  Pulse  weak.  Respirations.  Arms  elevated. 
Unconscious  eight  minutes. 
11  80       101.4  20 

'^  ••  Choking-spell.  Momentary  tonic  spasm.  Tran- 

^  __  sient  dyspnoea.    Conjunctival  reflex  normal. 

-  P.M.  74        104.7  ...  Patient  quiet.    Jaw  rigid.    Mouth  half  open ; 

tongue  not  movable  and  not  sensitive  to  touch. 
Same  insensibility  of  the  gums,  uvula,  and  other 
soft  parts  of  the  mouth.  Water  poured  into  the 
mouth  with  the  patient  on  his  back  does  not 
cause  attempts  at  swallowing,  but  occasions 
coughing  and  interferes  with  respiration.  Com- 
plains that  his  eyes  are  very  sensitive  to  the 
light.  Bed  is  enclosed  with  dark  screens,  which 
relieves  him.  The  noise  of  opening  an  adjacent 
window,  the  rustling  of  paper,  footsteps,  etc., 
agitate  him  very  much. 
^'^^              -  Attack  of  spasmodic  contractions.    No  appa- 

rent breathing  for  four  minutes.  Marked  cya- 
nosis, struggles  for  air  ;  difficult  to  keep  him"  in 
bed.  Pulse  is  strong  and  regular.  Marked  per- 
spiration. Same  bulbar  symptoms  as  before. 
Mouth  open,  lower  jaw  rigid. 
^•-^  -  On  inhaling  a  few  drops  of  chloroform  dia- 

phragmatic breathing  re-established,  cyanosis  re- 
lieved, and  speech  returns.  Noises  in  the  street, 
such  as  passing  vehicles,  or  whispering  near  the 
bed,  cause  the  patient  to  start  suddenly ;  cries, 
screams,  and  puts  his  hands  to  his  ears,  and  re- 
quests that  they  be  plugged  with  cotton.  Chlo- 
roform is  given  until  relaxation  is  complete. 
The  patient  sleeps.  Respiration  regular. 
^  80         99.2  16  Pupils  are  smaller. 

1"^  84  ...  20  Sleeps  until  2.15  A.M. 

31      2.15a.m.       96       106.9  20  On  awakening,   hungry  and  thirsty;    drinks 

contents  of  three  siphons  in  two  hours. 

Complains  of  pain  in  the  side  ;  has  difficulty  in 
breathing  ;  an  attack  of  spasmodic  contractions  ; 
cyanotic  and  very  restless. 


5.30 


6  96       108 

'  -  Patient  feels  very  well ;  laughs  and  talks  con- 

stantly. 

8  82        104.5  18  Indulging  in  poetrv  about  his  wife. 

9  82       106.3  18 

^^  82         99.4  16  Sleeps  from  9.30  a.m.  until  awakened  by  noise 

at  12.15  P.M.  Then  has  a  choking-spell;  dia- 
phragm fixed,  arms  elevated. 

2  P.M.  80       103.1  21 
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Date.         Hour.      Pulse.    Temp.         Kesp.  Remarks. 

2.15  80       105.4°  20  Chill   followed    by   spasmodic    contractions ; 

tongue  and  jaw  fixed,  eyes  elevated  and  fixed. 
Apathetic.    Twitching  in  the  left  cheek.    Lower 
lip  drawn  to  the  left  for  a  few  minutes.    Slight 
clonic  contractions  over  the  whole  body,  fol- 
lowed by  a  tonic  contraction.    Slight  trembling 
of  the  right  hand. 
2.50  ...         ...  ...  Whole  body  is  rigid ;  respiration  interrupted. 

Patient  grinds  his  teeth. 

3  ...         ...  ...  Spasmodic  contractions ;  cyanosis ;  dyspncea ; 

difficult  to  keep  him  in  bed. 
3.15  80       106  20 

3.25  ...  Begins  to  talk. 

7.30  ...         ...  ...  Having  been  asleep,  awakens  with  a  start  and 

points  to  the  ceiling,  but  nothing  can  be  seen 
there. 
11.30  ...         ...  ...  During  sleep  marked  perspiration. 

Feb.    1    12.15  a.m.      72       108  16  Complainsof  pain  in  the  back  and  back  of  head. 

1  ...         ...  ...  Spasmodic  contractions  for  five  minutes. 

1.30  ...         ...  ...  Cyanosis;  dyspnrea ;  difficult  to  keep  him  in 

bed.   Mouth  and  eyes  closed.   Tongue  and  lower 
jaw  not  movable. 

4  72       112  16 

4.40  ...  ...  ...  Dyspncea ,  pain  iu  back.    Delirium. 

5  72         ...  60  Spasmodic  contractions  for  ten  minutes.    Pale. 

Eyes  open  and  rolling  slightly.    Pulse  (72)  regu- 
lar. Respiration  60.  Diaphragm  fixed.  Requests 
arms  elevated  to  facilitate  breathing. 
8  70        107.4  22 

8.45  ...         ...  ...  Spasmodic  contractions  ten  minutes. 

9.15  ...  99.2 

10.40  68         ...  48  Spasmodic   contractions.     Utters  inarticulate 

sounds.    Eyes  turned.    Twitching  of  hands  and 
feet,  lower  jaw,  and  muscles  of  the  neck. 
11  68       105.4  20  Rises,  but  falls  down  exhausted.   Complainsof 

pain  in  the  middle  of  abdomen. 
11.20  ...         ...  ...  Spasmodic  contractions.  Cyanosis.  Sits  up  and 

throws  his  arms  about  him.    Is  conscious  and 
hungry.    Chokiug-spell. 
Can  speak  again. 

Chill  and  fainting-spell. 

Spasmodic  contractions.    Diaphragm  fixed. 

Spasmodic  contractions.  Twitching  of  the  up- 
per extremities.    Pupils  small.    Pulse  regular. 

Similar  attack. 

Spasmodic  contractions  twenty  minutes. 
Twitching  of  extremities.  Eyes  turned.  Speech 
lost. 

Choking-spell.  Cyanosis.  Trembling  of  ex- 
tremities.  Respiration  irregular.    Pulse  regular. 

2  96       110  20 
2.30              ...         ...  ...  Spasmodic  contractions.    Expresses  fear.    No 

apparent  respiration.    Diaphragm  fixed.   Active 
delirium  ;  wishes  to  get  out  of  bed. 


11.50 

2  p.m. 

68 

104.3 

12 

3.10 

68 

107.5 

20 

5 

70 

107.1 

12 

6.30 

7.45 

10 

10.30 

12  m. 

72 

112 

20 

1..50  A.M. 
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Date. 


Hour.      Pulse.  Temp. 
3  80        1]2° 


Resp. 
16 


4.30 

72 

112 

10 

4.45 

8 

70 

99 

21 

11 

72 

108.1 

22 

8  P.M. 

64 

112 

20 

10 

64 

111.4 

20 

12  m. 

72 

105.3 

16 

3   1  A.M. 

3.30 

6 

80 

103.6 

16 

8 

70 

102.8 

20 

12  M. 

64 

103.6 

21 

4  p.m. 

68 

103.4 

20 

10.15 

4.54  A.M. 

6.30 

10 

10.15 

12  M. 

103.8 

3  P.M. 

76 

99.8 

16 

7 

76 

102.8 

16 

2  a.m. 

69 

102.8 

16 

8 

82 

99.5 

14 

10 

70 

99.6 

17 

12  m. 

82 

99.6 

16 

2  p.m. 

75 

99.8 

15 

4 

76 

100 

17 

6 

78 

99.8 

17 

8 

74 

99.6 

14 

12  P.M. 

60 

99 

16 

5  A.M. 

70 

100 

16 

8 

82 

104.2 

14 

10 

76 

104.2 

18 

12  m. 

76 

108.2 

18 

2  p.m. 

80 

100.5 

16 

4 

75-80 

108.2 

12-18 

6 

72 

103  2 

14 

8 

75 

102.8 

16 

1  A.M. 

67 

106 

14 

4 

78 

107.8 

17 

6 

76 

104.8 

18 

8 

76 

103.8 

20 

LO 

75 

99.7 

18 

Remarks. 


Spasmodic  contractions. 
Feels  weak  and  complains  of  pain. 
Slept  all  day. 

Spasmodic    contractions.      Mouth    and 
closed.    Trembling  of  the  whole  body. 


Slept  from  8.15  p.m.  until  1  a.m.    Faiuting-spell 
for  five  minutes ;  lost  speech. 
Same  attack.    Delirium. 
Pulse  regular.    Marked  perspiration.    Asleep. 

An  attack.    Otherwise  quiet  all  day. 

Spasmodic  contractions.  Respiration  irregular. 
Pulse  regular.  Dyspncea.  Bled  from  mouth. 
Twenty  minutes  later  could  talk. 

Slept  until  4.30  a.m. 

Spasmodic  contractions.  Eyes  turned.  Twitch- 
ings  of  the  extremities.  Pulse  regular.  Pain  in 
back  and  back  of  the  head.    Tongue  swollen. 

Fainting-spell. 

Transferred  to  isolated  ward. 

Attack.  Cyanosis.  Trismus.  Throwing  hands 
and  feet.  Duration  fifteen  minutes,  then  con- 
scious.   Loss  of  voice  twenty  minutes. 

Sleeping  well. 
Sleeping  well. 
Pulse  irregular.    Sleeping  well. 

Pulse  strong,  but  irregular. 

Pulse  regular. 

Pulse  good. 

Pulse  good. 

Pulse  good. 

Pulse  good. 

Pulse  irregular.  Marked  perspiration  of  head 
and  lower  extremities  ;  body  is  dry. 

Patient  feels  languid. 

Pulse  irregular. 

Pulse  more  regular. 

Pulse  more  regular.  Perspiration  lower  part  of 
body. 

Pulse  more  regular. 

Attack.  Forehead,  chest,  and  lower  extremi- 
ties cold  ;  arms  perspiring.  Apparent  loss  of 
speech.  Convergent  strabismus.  Complains  of 
pain  in  spine,  neck,  temples,  and  jaw. 


Sleeps  well. 

Pulse  regular.    Sleep  restless. 

Marked  perspiration  all  night. 


Pulse  regular. 


Marked  perspiration.   Lower  extremities  cold. 
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2m. 

74 

99.6° 

20 

2  P.M. 

80 

100.6 

19 

4 

80 

104.6 

15 

6. 

76 

104 

18 

8 

76 

109 

17            Attack  two  to  three  mi 

Feels  badly ; 
tongue  and  lips  dry.  Clonic  spasms  of  the  mus- 
cles of  the  jaw.  During  attack  pulse  and  respi- 
ration regular. 


2  A.M. 

72 

100.6 

17 

Sleeps  well. 

7 

80 

106.8 

15 

9 

81 

107.2 

15 

Pulse  irregular. 

11 

78 

101 

20 

Pulse  irregular. 

1  P.M. 

7-y-94 

110 

14-48 

Attack. 

3 

75 

113 

20-60 

Attack. 

3.30 

76 

70-14 

Attack. 

4 

Half-hour  sleep 

5 

75 

107.2 

30 

7.30 

80-74 

113.4 

66-44 

Attack.    ComplE 

Complains  of  pain  in  the  back  of  the 
neck.  Suddenly  unconscious.  Groaning.  Res- 
piration short.  After  attack  so  confused  that  he 
imagines  it  is  noon.  Asks  for  morphine  so  as  to 
be  able  to  sleep. 

Is  asleep  without  it. 

Is  asleep. 

Is  asleep. 

Pulse  full,  strong,  regular. 

Feels  very  well. 

Marked  palpitation  of  the  heart. 

Movements  of  deglutition  with  lower  jaw. 

Attack. 

Pulse  alternately  slow  and  rapid. 
Sleeps  quietly. 
10      4  A.M.  72        103.6  22  Sleeps  quietly. 

Marked  perspiration  lower  part  of  body. 


Attack. 


8.30 

1  A.M. 

72 

108.2 

18 

4 

78 

106  2 

21 

8 

84 

103.8 

21 

10 

78 

99.4 

19 

2  P.M. 

84 

106.4 

22 

2.30 

75-80 

113-98 

16-54 

3 

18-22 

5 

75 

104.6 

20 

7 

80 

101.2 

23 

11 

74 

104 

16 

4  A.M. 

72 

103.6 

22 

7 

82 

f  104.8 
*  105.6  K. 

24 

10 

82 

f  104.8 

( 105.4  Ax. 

28 

12  M. 

87 

105 

30 

2  P.M. 

98 

S  100.8 
(  105.2  K. 

24 

4 

81 

S  103 
'  103  T. 

22 

6 

75 

102.6 

22 

8 

82 

102.6 

21 

Attack.    Eyes  converge.    Whole  body  in  tonic 
spasm.    Marked  extension  of  the  extremities. 
Fingers  flexed,  later  extended.    Abdominal  wall 
tense.    Duration  fifteen  minutes. 
102.8  20  Sleeps  quietly.    From  now  on  head-nurse,  Mr, 

Reyher,  takes  a  skeptical  view  of  the  attacks, 
which  he  allows  the  patient  to  notice  ;  and 
in  his  presence  makes  but  trivial  and  inac- 
curate notes  of  the  different  spasmodic  attacks 
and  fainting-spells.  On  the  other  hand,  nurse, 
Mr.  Mielsch,  acts  very  much  worried  about  the 
condition  of  the  patient,  takes  most  elaborate 
not€S  of  the-  details  of  the  different  attacks, 
which  the  patient  is  allowed  to  read.    As  the 
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result  of  the  above,  during  the  day  service 
of  nurse  Reyner  the  patient  has  no  attacks 
(for  six  days);  dislikes  the  nurse  very  much, 
complains  about  the  same  to  Dr.  Bullinger,  and 
expresses  his  preference  for  his  night  nurse, 
Mielsch.  As  soon  as  the  service  of  the  night 
nurse  begins,  the  patient  has  attacks  at  inter- 
vals ;  the  other  nurse  is  usually  called,  and  is 
then  present.  After  the  attack  the  patient  care- 
fully looks  over  the  notes  made  at  the  time 

^■^^  ^-^^ -  Patient  complains  of  sudden,  marked,  stab- 

bing-pains  in  the  lower  part  of  the  spine,  ra- 
diating toward  the  abdomen,  and  upward  to  the 
back  of  the  neck,  temples,  and  lower  jaw.   Tris- 
mus results. 
9.30  92-85    117.0°  60  Attack  thirty  to  thirty-five  minutes.    Patient 

feeling  languid  from  preceding  attacks,  requests 
that  the  temperature  be  taken  before  sleep. 
While  the  thermometer  is  in  the  rectum  sudden 
unconsciousness;  eyes  open  and  turned  upward. 
Duration  two  to  three  minutes.  Then  the  whole 
body  is  extended,  the  eyes,  now  converging,  are 
now  closed ;  grasps  the  back  of  the  neck  with  the 
left  hand  ;  groans ,  turns  to  the  right  side  ;  puts 
his  baud  to  his  forehead,  and  apparently  awakes. 
After  a  few  minutes  the  eyes  again  become  fixed 
and  converge  ;  he  paws  the  air  with  his  hands ; 
the  chest  is  pushed  forward  and  the  head  back- 
ward. Face  and  upper  part  of  chest  slightly 
red.  Patient  gradually  awakes,  is  apathetic 
and  talks  incoherently.  During  the  attack  the 
heart's  action  is  usually  irritable.  The  character 
of  the  respiration  varies  ;  long,  deep  inspirations 
suddenly  become  short  and  jerky.  Breathes 
through  nose  only  ;  expiration  shorter  than  in- 
spiration. A  quick,  short  breath  precedes  the 
return  to  normal  breathing. 

11  P.M.  94       117-0  20  Perfectly  conscious  in  spite  of  the  high  tem- 

perature, but  feels  languid. 
12      2  a.m.  78        108.6  26 

6  76       103.4  24  Pulse  regular. 

8  87       102.4  20  Pulse  very  irregular. 

12  M.  75       105.0  25  Pulse  very  irregular. 
2  P.M.           96     1 109.0  R.        „^ 

1 108.6  K. 

4  81-94      115.0  Ax.  24-60         Thermometer  burst. 

^■^^  -  Attack.      Palpitation  ;    trismus ;    couvergent 

strabismus.  Spasmodic  contractions  of  body 
twice.  Seems  to  be  unconscious  for  four  minutes. 
Indicates  that  he  has  pain  in  the  back  of  the 
neck.  On  recovering  his  voice  he  asks  for  a 
drink,  and  gets  out  of  bed  to  pass  urine.  Claims 
that  he  has  difficulty  in  passing  urine  after  an 
attack.    Duration  twelve  minutes. 

Pulse  regular. 

Pulse  regular.    Complains  of  sudden  loss  of 
memory.    At  the  time  of  an  attack,  patient  no 


6 

82 

117.0 

20 

9 

70 

107.0 

23 

12 

64 

108.0 

32 
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longer  froths  at  the  mouth,  which  was  formerly- 
tinged  with  blood,  since  nurse  Reyher  told  nurse 
Mielseh,  in  the  presence  of  the  patient,  that  any- 
body could  do  that  by  simply  biting  the  lip,  or 
injuring  the  gum  with  the  finger-nail,  etc. 
13      6  A.M.  66        104.2°  18  Pulse  regular. 

8  78        106  6  26 

10  78        107.2  22 


10.30  ...        105.4  Ax. 

,„„  ^,0  no      f  117.0 


1.20 


38  Light  attack,  as  described. 


1 117.0  Ax. 

ril4  r,.  Lower  extremities  feel  warm,  but  patient  asks 

U13  K.  for  hot-water  bags. 

(103.8  „„ 


i.  103  2  Ax. 
5  75     )  106.8 

I  104.8  Ax. 

1 109.4  K. 
9  75        117 

1  A.M.  66        106.6 


70 


82 


7 

76-80 

10 

76 

7  A.M. 

90 

/ 106.6  ^g 

( 104.6  K. 

110.2  ...  Marked  perspiration. 

/ 103  ^2 

(.  102.6  Ax. 

f  102.8  r>.  Patient  reads  the  paper,  is  in  a  good  humor, 

*- 101.5  Ax.     "         and  feels  well. 

( 101.6  21  Is   ^^   t^6   open   air   for   one    hour   on    the 

1 101  Ax.  stretcher, 

f  105.2  21 

i  104  Ax. 
flO'J.4  2'y 

\  108.2  Ax. 
1 117 
1. 115  Ax. 

110.2  21 

f 104.2 
I  102.6  K. 
f 106.6 


18-60        Attack.    Duration  twenty  minutes. 


20 


84     J  ^""-^  21 

i  105.2  Ax. 


32 


81 


r 103.8 
( 102  Ax. 
(106.4  30 

i  104.6  K. 
72     j  106.6  34 

( 105.8  K. 
„g     f  99  94  Patient   gets   up.       Temperature   taken    ten 

\  98  Ax.        ~         minutes  later. 
72     (103.2  24 

1 102  Ax. 
70       117  26  Slept  from  8  until  11  P.M.    Thermometer  shows 

this  temperature  in  two  minutes.  Takes  a  drink 
and  goes  to  sleep  again.  On  awakening  stretches 
himself,  and  claims  to  have  a  sudden  sharp  pain 
in  the  lower  left  side.    Has  no  attack. 


16      lA.M.  68        108.2  26 

4  72        108.6  26 
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16    6  A.M.  66       104.2°  25  Slept  well  all  night. 

8  '^2     |J°~f  .  28  Gets  up  and  feels  well. 

1 101  6  Ax. 

10  68     j^^^'*  32 

U07.6AX. 
10.15  ...         ...  ...  Goes  to  bed  and  sleeps  an  hour. 


12  jr. 


f  105.8 
a04.6  Ax. 


■^  p  M  78     I  ^^"'^  ''8  Patient  rises  and  remains  out  of  bed  until  four 

U06  Ax.         "         o'clock. 

4  81       117  32  Attack.    Only  moderate  development  of  the 

former  symptoms.  Duration  twelve  minutes. 
Hears  and  uuderstands  everything ;  wishes  to 
indicate  by  signs  that  he  has  lost  his  voice.  In 
ten  minutes  can  speak  again  and  is  fully  con- 
scious. 

4-45  ...  Jumps  out  of  bed ;  wishes  to  be  discharged  at 

once,  and  behaves  in  an  unruly  manner. 

5-30  ...  At  first  does  not  wish  his  supper,  but  later  on 

he  decides  to  take  it. 

'*  -  Wishes  to  be  discharged,  and  will  not  permit 

his  temperature  to  be  taken. 

Will  not  permit  his  temperature  to  be  taken. 
Slept  well  all  night. 


17       6  A.!\[ 


7  84        105  S 

8  ...         ...  ...  Gets  up  and  feels  well 

9  78        103.4 
r 108.2 

11  72     }  107  Ax.         31 

i  107  K. 
1  P.M.  72        103  28 

3  78  ...  21 
*                  *59       101               27  Returns  to  bed.    Has  been  up  since  8  a..m.,  and 

feels  well. 
8  78       110.2  21  Slight  attack.    Eyes  open.     Toes  and  lower 

extremities  strongly  extended.    Lower  part  of 
the  body  feels  warmer  than  the  upper.    Holds 
the  back  of  his  neck  with  his  left  hand.' 
18      3.45  A.M.       64        117  28  Attack.    Patient  sleeps  restlessly,  occasionally 

complains  of  pain  in  the  back  of  the  neck.  Sud- 
denly unconscious,  eyes  open,  not  converging. 
Mouth  open.  Fingers  extended,  but  not  sepa- 
rated much.  Legs  stiff,  toes  extended.  Left 
arm  remains  for  some  time  in  the  position  given 
it.  Shortly  before  he  regains  consciousness  the 
eyes  are  closed.    Duration  ten  minutes. 

4  72   105.6      28 

107 

106.8  Ax.   22 

106  K. 

1  After  the  visit  of  Dr.  Jacobi,  the  head-nurse  takes  the  following  notes  on  a  sheet  of  paper : 
"  During  a  spasmodic  attack  the  eyes  and  mouth  must  be  open,  the  tougue  protruding.  The 
extensors  of  the  foot  contracted  ;  the  toes  extended.  The  arms  should  be  elevated,  and  should 
temporarily  remain  in  any  position  they  are  put  in.  During  a  fainting-spell  there  must  be 
some  convergent  strabismus."  Patient  reads  the  notes  and  immediately  wishes  them  ex- 
plained to  him.  He  is  also  informed  that  Dr.  Jacobi  is  dissatisfied  with  the  record  kept  to 
date,  and  desires  the  closest  observations  made  of  the  different  attacks,  notes  on  which  are  to 
be  taken  at  once.  After  this  the  attacks  which  occurred  corresponded  exactly  with  the  notes 
above  mentioned. 
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18      8  .\.M. 

72        108° 

22 

10 

78     {10-4 
1 104.2 

kx. 

26 

12  M. 

-.,      (103.8 

1 102.6  Ax. 

24 

Remarks 


In  the  presence  of  the  patient,  Dr.  Bullinger 
reproaches  the  head-nurse  for  having  made  but 
poor  observations  of  the  attacks.  Dr.  Jacobi  is 
said  to  have  complained  and  threatened  to  have 
the  nurse  discharged.  Immediately  after  this 
the  patient  has  three  attacks,  and  after  each  one 
nimbly  jumps  out  of  bed  to  read  the  notes  made 
by  the  nurse. 
r  105.2  Slight  attack  of  spasmodic  contractions.    Eyes 

2  P.M  72  \  101.2  Ax.        27  and  mouth  somewhat  open.      Ankle-joint  and 

( 104  K.  toes  extended.    Head  cool ;  chest  warm.    Dura- 

tion three  minutes.  After  attack  said  that  his 
tongue  felt  heavy.  Did  not  know  that  he  had 
had  one.  After  that  felt  cheerful.  Suddenly 
notices  that  he  cannot  see  with  his  left  eye ;  at  a 
distance  of  one  foot  counts  two  fingers  instead 
of  five.  After  twenty  minutes  he  can  read  the 
paper. 

2.30  80  ...  40 

fll7(?)  og  Spasmodic  attack,  more  marked  than  former 

t.ll7(?)  Ax.  ones.    Pain  in  the  back  of  the  neck.    Extension 

of  the  whole  body.  Rigidity.  Toes  extended. 
Any  difference  in  surface-temperature  cannot  be 
felt.  Refused  to  have  temperature  taken  the 
second  time.    Duration  two  minutes. 

4  75         ...  36  Complains  of  pain  in  the  back  of  the  neck. 

4.30  80       117.0  30  Spasmodic  attack.    Eyes  converged.    Eyes  and 

mouth  open.  Whole  body  extended.  Tonic 
spasm.  Toes  extended.  Left  arm  remains  a  few 
seconds  in  the  position  given  it.  Right  arm  the 
same.  Duration  ten  minutes.  Refused  to  have 
temperature  taken  again. 

5.45  75       107.2  28  Complains  of  pain  in  the  spine  and  the  back 

of  the  neck.  Head-nurse  Reyher  takes  a  skep- 
tical view  of  the  attacks.  Patient  sleeps  from  6 
to  7  p.Ji.  Perspiration  on  forehead,  in  axilla, 
and  flexor  side  of  knee.  Has  an  immense  appe- 
tite. Tells  nurse  Mielsch  of  his  hatred  toward 
the  head-nurse,  and  says  he  will  do  all  he  can  to 
get  the  latter  out  of  the  service. 

8  80       117  4-44  Immediately  after  his  meal  has  severe  pain  in 

the  back  of  the  neck.    Becomes  unconscious  on 
introduction  of  the  thermometer. 
18    ...  ...         ...  ...  Attack.    Eyes  open,  convergent,  and  elevated. 

Mouth  open.  Right  arm  placed  with  shoulder 
extended,  does  not  remain  so ;  remains  a  few 
moments  when  placed  with  elbow  flexed. 
Shoulder  and  elbow  of  left  arm  remain  in  any 
position  in  which  they  are  placed.  Fingers  of 
left  hand  shghtly  flexed,  index-finger  more  so. 
Thumb  extended  and  abducted.  Legs  rigid  and 
cannot  be  bent  at  the  knee.  Foot  and  toes  ex- 
tended.   Any  diflerence  in  the  surface-tempera- 
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ture  cannot  be  appreciated.    Breathing  ;  at  first 
patient  takes  a  deep  inspiration  every  fifteen 
seconds,  followed  by  a  short,  quick  expiration. 
At  the  middle  of  the  attack  the  respiration  be- 
comes more  rapid  (44)  and  snoring  iu  character. 
The  eyes  are  then  closed     A  short  time  after  the 
patient  becomes  conscious  and  utters  a  sharp  cry 
of  pain.    After  the  attack  he  will  not  allow  his 
temperature  to  he  taken. 
18      8.45  r.M.        ...  ...  ...  Complains  up  to  the  present  time  of  a  pain  in 

the  back  of  his  neck.  Asks  that  a  narcotic  be 
given  him.  Claims  also  to  have  a  darting  pain 
in  the  region  of  the  heart,  which  radiates  toward 
the  axilla.     Restless  sleep  from  9  to  11.30  p.m. 

Sleeps  quietly. 


The  temperature  is  taken   with  the  patient 
standing  up 


From  2.30  to  3  P.M.  patient  visits  a  friend  in  a 
neighboring  ward. 

Has  had  no  attacks  during  the  service  of  the 
head-nurse. 

Has  the  sensation  as  if  he  had  received  several 
injections  of  morphine,  which  he  attributes  to 
the  new  medicine.  Complains  of  j>ain  in  the 
eyes  and  head.    Sleeps  from  6.3  J  to  9.30. 

Sleeps  from  10  p.m.  to  1.30  a.m. 

Slept  quietly  during  the  night 


Patient  gets  up. 
28  Attack.    Eyes  and  mouth  open.    Unconscious. 

DiS'erences  in  surface- temperature  not  notice- 
able.   Duration  two  minutes. 

In  bed  from  S  to  12  o'clock. 
34  Does  not  wish  his  temperature  taken. 

Attack.  Unconscious.  Eyes  and  mouth  open. 
Froths  at  the  mouth.  Extremities  extended  and 
rigid.  Toes  extended.  Fingers  spread  apart. 
Index-finger  flexed.  Loses  voice.  Duration  ten 
minutes. 

Attack.  Unconscious.  Eyes  open  and  looking 
straight  ahead;  later  converge;  then  closed. 
All  the  extremities  except  the  right  arm  rigid. 
Hands  spasmodically  contracted.  Toes  extended. 
Froths  at  the  mouth.  Suddenly  he  becomes 
violent,  kicks  with  his  legs,  throws  his  arms 
about,  elevates  the  upper  part  of  the  body.  Be- 
comes more  quiet,  and  awakes.  No  diiierences 
in  surface-temperatures  perceptible.  Duration 
ten  minutes. 
12 


ll.:50  P.M. 

69 

106.2° 

IS 

3.30  A.M. 

64 

105.2 

25 

6 

73 

109  R. 

19 

6.30 

(  108.2  Ax. 
'<- 107  K. 

8 

100 

r  101.4 
(.  103  Ax. 

28 

10 

66 

r  100.2  R. 
1 105.2  Ax. 

23 

12  m. 

61 

f  103.4  E. 
1 102.4  Ax. 

2  P.M. 

68 

f  103.2  E. 
\  102.2  K. 

22 

4 

72 

<  106.8  E. 
(  106.6  Ax. 

30 

6 

69 

103 

27 

0 

66 

108.4 

29 

1.30  A.M. 

62 

113 

32 

4 

63 

106.6 

32 

6 

104 

108.6 

38 

2  m. 

7  P.M. 

80 

117 

7.15 

118 

178  JACOBI, 


Hour.      Pulse.    Temp  Resp.  Remarks. 

7.50  P.M.       ...         98.4°  ...  Temperature  taken  by  Dr.   BuUinger  imme- 

diately after  the  attack. 

8  ...         ...  ...  Fainting-spell.    Unconscious.    During  the  at- 

tempt to  change  the  position  of  the  bed  the  pa- 
tient awakes,  is  furious,  and  threatens  to  do  the 
head-nurse  bodily  injury  with  a  chair.  Patient 
complains  to  Dr.  BuUinger  about  head-nurse 
Reyher  and  would  rather  leave  the  hospital  than 
be  attended  by  him.  Head-nurse  is  transferred 
to  other  duty. 
10.30  93       102.8  34  Goes  to  sleep  after  the  bed  has  been  put  back 

into  its  former  pcsition. 

Temperature  taken  with  patient  standing. 
Gets  up.    All  temperatures  taken  from  6  a.m. 
to  2  P.M.  with  patient  standing  up  out  of  bed. 

Pulse  full  and  strong. 

Pulse  irregular. 

Takes  a  walk  in  the  yard  from  12.30  to  2  p..m. 

Goes  to  bed.  The  house  physician  re-establishes 
friendly  relations  between  the  patient  and  the 
head-nurse,  and  the  latter  resumes  duty. 

Patient  feels  badly  ;  has  pain  in  the  region  of 
the  heart. 

Temperature  taken  with  patient  out  of  bed  and 
standing  up.  Head-nurse  allows  patient  to  ob- 
serve that  he  does  believe  in  the  attacks,  and 
tries  in  other  ways  to  get  on  good  terms  with  him. 
105       123  ...  Attack.    Complains  of  palpitation  of  the  heart 

and  marked  thirst.  Unconscious.  Mouth  and 
eyes  open,  the  latter  turned  upward  and  not 
converging.  Lower  extremities  fully  extended  , 
some  twitching  of  muscles  of  the  thigh.  Big  toe 
fully  extended.  Both  upper  extremities  remain 
in  any  position  into  which  they  are  placed. 
Right  hand  is  perfectly  relaxed.  Palpitation 
gradually  subsides.  Suddenly  tonic  and  clonic 
spasms  of  the  whole  body.  After  lying  quietly, 
wildly  throws  himself  about.  The  knees  are 
drawn  to  the  abdomen  for  a  short  time.  Fingers 
of  the  left  hand  spread  and  slightly  flexed.  Pulse 
81.  Respiration  42.  The  head  is  suddenly  and 
spasmodically  fully  extended  ;  the  face  becomes 
very  red ;  breathes  quickly  and  noisily.  Eyes 
are  now  tightly  closed.  When  the  body  is  held 
forward  the  tongue  protrudes  to  the  outer  margin 
of  the  lips,  and  feels  perfectly  relaxed.  Some 
trembling  of  the  lower  jaw.  Differences  in  sur- 
face-temperatures not  perceptible.  Conscious- 
ness returns  in  twelve  minutes.  Is  now  very 
thirsty  and  drinks  the  contents  of  two  siphons 
in  forty-five  minutes. 


21       2  A.M. 

64 

106 

32 

4 

70 

111.8 

34 

6 

77 

105.8 

34 

8 

102 

5  103.4 

'  101.2  Ax. 

30 

10 

97 

f  105  4 

1 104.8  Ax. 

36 

12  M. 

90 

/  103.6 

1 102.4  As. 

32 

2  P.M. 

86 

104.2 

34 

3 

90 

106.8 

32 

81 

ni.2 

48 

4.30 

75 

107.4 

32 

5.15 

S  111  R. 
(  109  Penis. 

Temperature  taken  with  patient  out  of  bed. 


HYPERTHERMY.  179 

Date,  Hour.      Pulse.  Temp.  Kesp.  Remarks. 

19    7  P..M.         100       117.0°  u  Attack.    Like  the  former,   but  less   marked. 

Duration  five  minutes. 
"■^''  ■■■        113  A.\.         ...  Temperature  in  the  axilla  with  patient  out  of 

bed.    Mercury  reaches   the  limit  of  the    ther- 
mometer in  a  few  seconds. 
7.30  ...        no  Penis.     ... 

.)  (1-      f  112.8  Rect.    ,,  /,        .      , 

■•      i,,,^^.     ■       '^^  (roes  to  sleep. 

( 110  Penis. 

22      2  a.m.  74        nu.6  34 

6  82     .[111.0  R.        ^., 

I  lO'J  P. 

^  ^~     *  111  0  Penis  ''^  Temperature  taken  with  patient  out  of  bed. 

8  75     1 1060  R-         39 

( 104.6  P. 

9.30  82     1 109.8  R.         j., 

1 108.4  P. 

10-30  72     IjQ^',,  j^pjj^    Jl  Temperature  taken  with  patient  out  of  bed. 

12-^1-  90        110.6  36  The  upper  part  of  the  body  feels  warmer  than 

the  lower. 
2P..M.  82     / 106.2  3^ 

» 104.2  P. 

4  76     1101-8  24 

'  103.2  M. 

'  -  -■  -■  Moderate  attack  during  sleep.    Violent  efforts 

at  swallowing.  Gurgling  sounds.  Eyes  open 
and  tixed.  Toes  flexed.  Patient  awakes,  talks 
irrationally,  sees  visions  of  people  on  the  ceiling, 
who  wish  to  put  him  out.  Complains  of  a  burn- 
ing sensation  inside  of  his  body  and  drinks  the 
contents  of  a  siphon  in  a  few  minutes. 

^•-0  fi6       123.0  58  Perfectly  conscious.    Thermometer  introduced 

by  the  nurse ;  temperature  reached  in  three 
minutes. 

"■3'  -•-       117.0  ...  Patient  has  a  marked  sensation  of  fear;  be- 

comes unconscious.  Eyes  converge  and  move 
from  one  side  to  the  other.  Mouth  open  and  tne 
tongue  protruding.  Extremities  rigid.  Duration 
five  minutes.  Conscioiis ;  much  thirst;  talks 
irrationally. 

^  ---  ^"o  appetite.    Attack.    Duration  five  minutes. 

In  addition  to  usual  symptoms  there  is  a  general 
convulsive  trembling  over  the  whole  body. 
l-'3.0  ...  Temperature  taken  by  Dr.  Rullinger. 

'■^•30  75        123(?)  37  Attack.    Duration  five  minutes.    Thermometer 

introduced  into  the  rectum,  was  found  broken 
when  withdrawn,  temperature  questionable,  no 
other  reason  known  to  nurse  if  not  broken  by 
heat.  Dr.  Bullihger  was  present.  During  this 
attack,  patient  suddenly  developed  an  intense 
redness  over  the  face,  upper  part  of  the  body, 
and  armsonly,  lasting  but  a  short  time.  Intense 
thirst ;  drank  contents  of  one  siphon. 

0-^0  -■        117  Attack.     Marked  fainting-spell.    Duration  fif- 

teen minutes.  Mouth  and  eyes  closed  tightly. 
Surface  of  the  abdomen  and  thighs  very  warm  ; 
chest,  head,  and  legs  cool.  Tickling  in  nose  and 
ears  causes  no  reaction. 


180  JACOBI, 

Date.         Hour.      Pulse.  Temp.  Resp.  Remarks. 

22  10  p.m.  ...         ...  ...  Talks  and  is  irrational. 

10.30  ...  ...  ...  Goes  to  sleep. 

23  2  a.m.  04        108.4°  36  Sleeping  cjuietly. 

5  72        117  32 

5.06  ...        101.2  ...  Witli  the  same  thermometer  taken  five  minutes 

later. 

6  ...       111.8  Penis.  ...  Thermometerreaches  this  temperature  quickly. 

7  ...         ...  ...  Patient  gets  up. 

8  74         103.8  34 

9.30  ...         ...  ...  Patient  goes  to  bed. 

10  78  103.6  30 

12  M.  78  105.2  38  Patient  gets  up. 

2  P.M.  75  100.5  36  Patient  goes  to  bed. 

4  45  107  30 
6  60  107.8  24 

9.30  64       109.8  30  Patient  is  asleep. 

24  2  A.M.        ■   72       109.5  37  Patient  has  pain  in  the  back  of  the  ueck. 

5  70        107.2  42 

j^.-      ril2  ,,  Upperpartof  the  body  hot,  lower  portion  cool  ; 

( 111.2  Penis.  the  whole  covered  with  perspiration.    Head  is 

very  hot.    With  this  he  is  out  of  bed.    Complains 
of  headache  and  backache.    Believing  he  will 
have  an  attack,  takes  the  thermometer  and  in- 
troduces it  himself 
nu     fl2S.5  Attack.    Duration  five  minutes.    Eves  closed, 

.08       -;  ...  *  ' 

1 117  Ax.  then  open  and  converging.   Fingers  flexed.   Con- 

vulsive t  witchings  over  the  whole  body.   Flexion 
and  extension  of  legs,  which  are  moist  and  cool. 
115  51  Temperature  taken  in  the  presence  of  both 

nurses. 


Attack.  Duration  eight  minutes.  Eyes  and 
mouth  open,  etc.  Spasmodic  contraction  of  the 
muscle.?  of  the  abdomen.  Toward  end  of  attack 
convulsive  twitchmgs  over  the  whole  body  ;  also 
of  the  jaw.  Eyes  converge.  Differences  in  sur- 
face-temperaiure  not  noticeable.  Intense  red- 
ness of  the  head  and  upper  part  of  the  body. 
Thermometer  was  introduced  into  the  rectum 
with  the  right  hand  of  the  nurse :  held  there 
four  minutes  and  withdrawn,  patient  having 
been  uncovered.  During  the  time,  with  the  left 
hand,  the  nurse  held  the  left  hand  of  the  patient, 
feeling  the  pulse ;  at  the  same  time  the  head- 
nurse  held  up  the  right  arm  of  the  patient.  Then 
suddenly  releasing  it,  it  remained  in  the  same 
elevated  position  for  several  minutes.  Right 
hand  perfectly  relaxed. 


7.30 


8 

113  Penis. 

8.15 

107.4 

9 

74 

105.4 

27 

9.45 

105 

135.0 

45 

10 

95 

107.4 

49 

12  M. 

95 

99.S 

40 

2  p.m. 

108 

(  118.4 
1  117  Ax. 

45 

2.30 

Patient  is  much  excited  and  has  palpitation. 

Palpitation.  Feet  cold  and  moist.  Legs  cov- 
ered with  perspiration.  Upper  portion  of  body 
warm.    Forehead  hot  and  perspiring. 


(i 

75 

114.6 

30 

7.30 

SO 

113.4 

43 

10.30 

5  A  M. 

66 

107.8 

36 

6 

102 

111.8 

38 

6.30 

8 

92 

108 

38 

10 

72 

106.8 

36 

12  m. 

88 

114.2 

37 

2  P.M. 

92 

116.4 

38 

4 

75 

117 

38 

4.25 

106 

111.2 

44 

4.30 

92 

44  Cels. 

42 

4.40 

81 

41  Cels. 

36 
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Date.         Hour.      Pulse.  Temp.  Resp.  Remarks. 

24      4.10  P.M.     106      (135.0°  45  Patient  much  excited.     Suddenly  unconscious. 

(117  Ax.?  Attack.    Duration  five  minutes.    Usual    symp- 

toms. Also  sudden  intense  redness  of  the  head 
and  upper  portions  of  the  body.  After  the  attack 
he  trembles  violently  and  becomes  unconscious. 
Eyes  open  and  the  pupils  react  to  light.  Con- 
scious in  two  minutes  and  goes  to  sleep  soon 
after.  Thermometer  continually  held  by  the 
nurse  while  the  temperature  is  being  taken. 
No  appetite  for  the  last  two  days. 

Attack  during  sleep.  Duration  four  minutes. 
I'sual  symptoms  to  a  slighter  degree.  Talks 
much  during  his  sleep. 


Gets  up 

Temperature  taken  with  patient  out  of  bed. 

Temperature  taken  with  patient  out  of  bed. 
Temperature  taken  with  patient  out  of  bed. 
In  bed  from  2  to  4  p  m. 


Last  two  temperatures  taken  in  the  axilla  with 
patient  standing  up  out  of  bed.  Feels  ill  and 
goes  to  bed.  Palpitation  not  irregular.  Feet 
cool,  legs  warmer,  thighs  and  body  warm,  head 
hot.  Perspiring  on  the  flexor  side  of  knee,  axilla, 
and  on  the  forehead.    Has  no  appetite. 

7.50  97     P^^-*'  36  Taken  by  Dr.  Bullinger. 

1 131  Ax. 

9  96        127.2  108  Attack.  Observation  by  Dr.  FLschlowitz.    "Left 

hand  became  claw-shaped  and  the  fingers  could 
not  be  extended.  The  right  remained  normal. 
Arms  when  elevated  remained  so.  Toes  were 
extended  in  a  tonic  spasm  and  both  feet  became 
involved.  The  chest  and  neck  were  red  and  a 
scar  on  the  left  side  became  very  visible.  Con- 
vulsive opisthotonos  followed  by  clonic  spasm. 
After  the  attack  very  thirsty  and  craved  water." 

10  105        136.0  45  Attack.      Observations    by    Dr.    Fischlowitz. 

"  Similar  to  the  one  at  9  p.m.  I  tried  suggestion 
on  the  patient,  but  it  had  no  effect.  Imme- 
diately after  the  attack  he  sleeps  for  a  few  min- 
utes, then  awakes  and  talks  very  slowly  and  in 
a  moderate  tone  of  voice." 

Patient  gets  up.  Temperature  taken  out  of  bed. 

Has  no  appetite.    Returns  to  bed. 

Patient  gets  up.  Temperature  taken  out  of  bed. 

Patient  goes  to  bed.  Temperature  taken  out  of 
bed. 

Attack.  Same  symptoms.  Drs.  Schottky  and 
Fischlowitz. 

Attack.  Same  symptoms.  Drs.  Schottky  and 
Fischlowitz. 


11 

82 

117 

38 

6  .\.M. 

66 

115 

38 

8 

78 

113.6 

44 

10 

76 

108.2 

38 

12  M. 

84 

106.4 

36 

4  P.M. 

86 

109.8 

38 

6 

116 

(  133 

'  131.2  Ax. 

45 

6.30 

94 

122.6 

46 
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Date.         Hour.      Pulse.  Temp.  Resp.  Remarks. 

26    6.50  p.m.        88        111°  47 

10  OS        110.5  40  Marked    perspiration    on    chest,    arms,    and 

hands,  flexor  side  of  knee,  and  in  the  axilla  ; 
not  elsewhere. 

11  -g      fl25  .g  Attack.    Feels  badly,   becomes    unconscious, 

1 123  Ax.  and  has  the  usual  symptoms.    Also  intense  red- 

ness over  upper  portion  of  body,  neck,  and  head. 
The  bloodvessels  of  the  neck  are  very  much  dis- 
tended.   Duration  five  minutes. 
11.10  74        119  54  Fainting-spell.    Unconscious.     No  spasmodic 

contractions.  Lies  perfectly  quiet.  Awakes  in 
three  minutes  with  a  start,  and  looks  about  in 
alarm.  Has  a  spasm  in  the  back  of  the  neck, 
and  claims  that  he  cannot  turn  his  head. 

When  not  having  an  attack  appears  cheerful, 
but  his  limbs  feel  tired. 


Is  out  of  bed.  Complains  of  cold  and  returns. 
Hasextia  covering  and  hot-water  bags. 

Temperature  taken  with  patient  out  of  bed. 

Transferred  to  Male  Ward  No.  1. 

Temperature  taken  by  the  patient.  Hands 
over  the  covers. 

Both  temperatures  taken  by  nurse  with  patient 
standing.  Sudden  short  attack  like  the  pre- 
ceding ones. 

The  following  days  are  without  any  records  of  temperatures,  the  man  being  moody  and  at 
times  violent,  and  unwilling  to  submit  to  the  use  of  the  thermometer : 

Date.  Hour.      Pulse.  Temp.  Resp.  Remarks. 

March  5      2  a.m.  OS       148.0°  72  Thermometer  introduced  by  patient  and  re- 

moved by  the  nurse. 
2.3i»  70       118.0  3(i  Attack.    Duration  three  minutes. 

6  OS     Jllo-O  36  Much  thirst. 

1 113.2  Ax. 

8  84       112.6  40  Temperature  twice.    Was  in  a  bad  humor  all 

day.  Would  not  permit  the  taking  of  tempera- 
ture. Spent  most  of  the  time  sitting  on  a  chair 
and  looking  straight  ahead. 


11.35 

76 

105.6 

36 

11.45 

104.2 

(i  A..M. 

98 

107.4 

38 

8 

76 

101.4 

32 

10 

72 

104.4 

36 

12  M. 

78 

105.8 

36 

2  p.m. 

72 

109.4 

38 

4 

9G 

114.2 

48 

4  50 

110 

(124 
(.118  Ax. 

50 

6.30  P.M. 

96 

119.2 

44 

9 

80 

120.(1 

60 

Thermometer  introduced  by  the  patient.  At- 
tack. Palpitation.  Face  flushi  d,  skin  otherwise 
pale.  Perspiration  on  the  legs  and  feet.  Respi- 
ration superficial.  Pulse  regular.  Upper  e.\- 
tremities  rigid,  later  relaxed.  Duration  seven 
minutes. 

10  80       136.0  60  Feels  cold.    Spasm  in  the  back  of  the  neck. 

Pain  in  the  left  side. 

10.15  68        1.37.0  64 

10.30  ...        121.8  K.         ...  Thermometer  introduced  and  removed  by  the 

nurse.  Complains  of  palpitation.  Spasmodic 
attack.  Twitchings  all  over  the  body.  Diffi- 
culty in  breathing.  Face  hot  and  flushed  ;  sur- 
face ol  the  body  cool :  feet  damp. 


2.15  P.M. 

90 

124 

4S 

10.30 

72 

133.4 

64 

12  M. 

72 

148 

60 

12.18  A.M. 

127 

4 

72 

116.0  Ax. 

40 

6 

SO 

117.0 

40 
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Date.  Hour.      Pulse.  Temp.  Resp.  Remarks. 

6    10  A.M.  66       ll9.u°  Ax.    40  Temperature  taken  with  patient  out  of  bed,  in 

the  presence  of  Dr.  Bullinger.  Skin  is  pale  and 
thearms  are  relaxed.  Ten  minutes  later  patient 
seems  languid  and  weak. 


Thermometer  introduced  by  the  patient,  and 
removed  by  the  nurse  during  unconsciousness 
of  the  former. 
Feels  very  weak,  and  sleeps  soundly  until  4  p.m. 
Temperature  taken  with  patient  out  of  bed. 
During  the  day  the  patient  was  very  unruly, 
and  would  not  permit  his  temperature  to  be 
taken.    Had  taken  ott'ence  at  the  remark  of  the 
nurse,  when  the  latter  asked  him  if  he  were 
going  to  have  a  temperature  of  150°  again. 
10.30  p.Ji.      80       135.0  40  Thermometer  introduced  by  the  patient  and 

removed  by  the  nurse.    Attack.    Duration  five 

minutes.  Eyes  and  mouth  closed.   Head  flushed. 

Fingers  flexed.    Toes  extended.    Unconscious. 

11.15  84       132.0  50  Patient  is  on  better  terms  with  the  night-nurse, 

and  allows  the  latter  to  quiet  him.    Has  not 
eaten  anything  all  day,  but  now  takes  food  with 
relish. 
12  M.  72        116.0  40 

12.15  A.M.       ..       135.0  ...  Temperature  taken  with  patient  sitting  in  a 

chair. 
1  68        142.0  48  Attack.  Spasmodic  contractions.  Unconscious- 

ness. 

3  ...        127.0 

4  72        148.0  68  Attack.    Pain  in  the  back  of  the  neck  and  on 

the  left  side.  Unconscious.  Face  flushed.   Mouth 
half    open,    tongue    protruding.      Extremities 
tremble.    Conscious  and  very  thirsty. 
Thermometer  introduced  and  held  by  the  nurse. 


Patient  was  quite  sensible  all  day.    Out  of  bed 
most  of  the  dav. 


Palpitation.  Slight  spasmodic  contractions. 
Unconscious  four  minutes.  Could  not  speak  for 
fifteen  minutes. 


Very  thirsty.    Drinks  very  much. 
Again  there  was,  after  this,  a  period  of  moodiness  and  the  exhibits  of  violent  temper,  so  that 
no  temperatures  were  taken.    In  the  early  morning  hours  of  January  13th  he  stole  away  from 
the  hospital.    Many  weeks  afterward  he  appeared  at  my  residence,  but  left  before  I  could  see 
him.    Since  I  was  told  he  had  again  applied  for  and  gained  admission  to  the  Long  Island 
Hospital,  but  I  was  unable  to  verify  this  report. 
Temperatures,  unless  otherwise  marked,  taken  in  the  rectum. 
"  marked  P.,  taken  in  the  urethral. 

"  "        Ax.,     "        "        axilla. 

"       K,       "       "       popliteal  space. 
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80 

114.4 

36 

1  r  M. 

90 

116.0 

40 

3 

90 

112.8 

42 

5 

84 

111.8 

40 

8  A  M. 

90 

115.8 

36 

10 

90 

113.0 

40 

12  m. 

100 

109.8 

44 

2.45  P.M. 

96 

143.8 

48 

4.50 
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142.0 

56 
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125.0 
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6.15 
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The  symptoms  of  this  thoroughly  hysterical  man — all  the  patients 
on  Avhom  abnormally  high  temperatures  were  noticed  were  women, 
with  the  exception  of  the  case  of  Mr.  Davis,  in  which  the  highest 
temperature  was  112°  F. — and  observations  made  were  about  as 
follows : 

Spasmodic  contraction  ; 

Slight  chills  ; 

Fainting-spells ; 

Irregular  respiration  ; 

Trembling  of  extremities  ; 

Chills  followed  by  spasm,  contractures,  and  fainting ; 

Chills  followed  by  perspiration; 

Languor,  weariness  ; 

Expectoration  of  blood  ; 

Feels  good  ; 

Pain  in  back  ; 

Buzzing  in  ears  ; 

Palpitations; 

Fear  ; 

Groaning  ; 

Hoarse  voice ; 

Weak  pulse,  cold  perspiration  ; 

Loss  of  control  of  tongue  and  lower  jaw  ; 

Amblyopia  half  an  hour  ; 

Tongue  very  dry,  immovable,  could  not  speak  for  three  hours  ; 

Choking-spells  ; 

Cyanosis  ; 

Right  eye  counts  fingers  at  four  inches,  cannot  see  with  left  ; 

Hears  well  with  right  ear,  not  at  all  with  left ; 

Lower  jaw  fixed  ; 

Diaphragm  fixed  ;   cyanosis  to  blackness. 

In  another  attack  of  the  same  kind  uses  accessory  muscles  of  res- 
piration, and  requests  that  his  arms  be  elevated,  as  he  can  breathe 
better  in  that  posture  ; 

Crying-spell ; 

Paleness ; 

Tonic  spasms  ; 

Tongue,  gums,  uvula,  and  mouth  not  sensitive  to  touch  ; 
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Water  poured  into  his  mouth  does  not  cause  attempts  at  swallowing, 
but  occasions  coughing  and  interferes  with  respiration  ; 

Photophobia ; 

Footsteps  or  moving  a  paper  annoys  him;  screams;  puts  his  hands 
to  his  ears ; 

Pupils  contracted  ; 

Intense  thirst ; 

Pain  in  side ; 

Laughs  and  talks ; 

Indulges  in  poetry  directed'  to  wife ; 

Apathy  ; 

Twitching  in  left  cheek  ; 

Chronic  contractions  followed  by  tonic  of  the  whole  body  ; 

Grinding  of  teeth  ; 

Wakes  up  with  a  start,  points  to  the  ceiling ; 

Pain  in  back  of  head ; 

Mouth  and  eyes  closed  ; 

Delirium  ; 

Inarticulate  sounds ; 

Pain  in  abdomen  ; 

Hungry  ; 

Tongue  swollen  ; 

Trismus  ; 

Perspiration  of  head  and  lower  extremities,  while  bod}'  dry ; 

Forehead,  chest,  and  lower  extremities  cold,  while  arms  perspire  ; 

Convergent  strabismus  ; 

Pain  in  spine,  neck,  temples,  and  jaw; 

Chronic  spasm  of  muscles  of  jaw  ; 

Unconsciousness ; 

Asks  for  morphine  to  sleep,  sleeps  without  it  ; 

Pulse  regular,  full ; 

Movements  of  deglutition ; 

Abdominal  wall  in  tonic  contraction  ; 

Hates  the  day-nurse,  who  is  skeptical,  and  has  no  attacks  in  six 
days;  has  them  after  the  night-nurse  comes  on,  who  takes  elaborate 
notes,  which  the  patient  is  allowed  to  read  ; 

Has  cataleptic  spasms  after  having  been  told  what  the  visiting 
physician  expects  of  him  ; 
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Conscious  during  temperatures  of  117°  and  132°  ; 

Pulse  very  irregular,  Avhile  but  slightly  increased  in  frequency  ; 

DiflBculty  in  passing  urine  ; 

Loss  of  memory  complained  of; 

Frothing  of  mouth  tinged  with  blood.  Is  stopped  after  he  heard 
one  nurse  telling  the  other  that  such  things  were  often  done  by  bitino; 
the  lips  ; 

Loss  of  speech  temporary  ; 

Refuses  temperature-taking  for  days  ; 

Is  sometimes  violent  and  unmanageable ; 

Is  up  and  about ; 

Means  to  have  his  skeptical  nurse  discharged  ; 

Violent  during  an  attack  of  contractions  and  unconsciousness  which 
began  with  temperature  of  118°  at  7.15  p.m.,  followed  at  7.50  p.m., 
immediately  after  the  attack,  by  98.4°  ; 

Pulse  strong  and  full,  followed  by  irregularity,  Avhile  frequency  the 
same.  Pulse  very  rarely  affected  by  temperature.  Respiration  some- 
times shallow  and  more  frequent  than  pulse,  but  not  in  proportion  to 
temperature  ; 

Pain  about  heart ; 

Burning  sensation  inside  of  body  ; 

Perfectly  conscious  at  123°,  with  respiration  58  and  pulse  8() ; 

Tickling  in  nose  and  ears  without  reaction  : 

Irrational. 

Temperatures  taken  in  different  parts  of  the  body  do  not  always 
exhibit  a  normal  relation  to  each  other,  or  to  pulse  and  temperature. 

February  24th,  7  a.m.  Temp.  R.  112°,  urethra  111.2°  ;  7.30  a.m. 
R.  128.5°,  ax.  117°;  8  a.m.  penis  113°,  P.  108,  R.  54;  9.45  a.m. 
R.  135°,  P  105,  R.  45,  during  this  temperature  head  flushed,  twitch- 
ing, cataleptic  attack;  10  a.m.  107.4°;  12  m.  99.8°  ;  2  P.M.  118.4°; 
4.15  P.M.  R.  135°,  P.  106,  R.  45,  ax.  117°. 

During  a  temperature  of  127.2°,  pulse  96,  respiration  108  at  9  p.m  , 
an  hour  later  136°,  45  R.,  P.  105. 

Perspiration,  during  116.5°,  respiration  40,  pulse  68,  limited  to 
chest,  arms,  and  hands,  flexor  side  of  knees,  and  axilla. 

Intense  redness  of  neck,  head,  and  upper  part  of  trunk,  during  tem- 
perature of  125°  R.,  123°  ax. 

Difference  between  R.  and  Ax.  temperature  6°  (124° — 118°). 
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Nine  observations  made  March  5th:  Lowest  temperature  112.6°, 
highest  148°  ;  lowest  number  of  respirations  3<3,  highest  72  ;  lowest 
pulse  <J8,  highest  96  ;  at  148°,  R.  72,  P.  68;  on  the  following  day  at 
the  same  temperature  R.  60,  P.  72.  This  time  he  was  unconscious. 
March  8th  at  4  a.m.,  temperature  148°,  R.  i)S,  P.  72,  with  pain  in 
back  of  neck  and  on  left  side,  unconscious.  Face  flushed,  mouth 
half  open,  tongue  protruding,  extremities  tremble ;  when  again  con- 
scious was  very  thirsty. 

From  March  oth  to  9th  thirty-four  temperatures  were  taken,  all  in 
the  rectum,  with  the  exception  of  two  in  the  axilla,  and  one  in  the 
popliteal  space.  These  temperatures  ran  as  follow  :  109.8°,  11  1.8° 
112.6°,  112.8°,  113°,  113.2°,  114.4°,  115°,  115.8°  twice,  116°  four 
times,  117°,  118°,  119°,  119.2°,  120.6°,  121.8°,  124°,  125°,  127° 
twice,  132°  twice,  133.4°,  135^  twice.  136°,  137°,  142°  twice,  143.8% 
148°  twice. 

The  absence  of  any  dependence  of  pulse  and  respiration  on  these 
temperatures  is  proven  by  the  following  figures  : 


Temperature. 

Respiration. 

Pulse 

109.8° 

44 

100 

112.6 

40 

84 

116 

40 

72 

124 

48 

90 

132 

50 

84 

\S7 

64 

68 

142 

48 

84 

148 

68 

72 

148 

72 

68 

The  rapid  changes  of  the  temperature  at  sometimes  have  been  alluded 
to,  but  the  persistence  of  high  temperatures  during  five  days,  averag- 
ing much  more  than  120°,  through  a  period  of  five  days,  is  still  more 
remarkable.  The  alternation  in  the  man's  other  symptoms  is  very 
striking,  nervous  disorders,  such  as  hallucinations,  fainting  spells, 
contracted  pupils,  contractures,  being  noted  at  low  and  high  tempera- 
tures. Meanwhile  the  urine  was  not  much  affected.  Micturition  was 
sometimes  difficult,  but  the  composition  and  gravity  of  his  urine, 
often  inspected,  sometimes  examined,  exhibited  no  particular  anomalies. 

Unfortunately  the  temperature  of  the  urine  was  not  taken.  His 
sleep  was  mostly  good,  sometimes   long,  appetite  usually   good,  and 
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there  was  no  emaciation.  Evidently  the  action  of  the  nervous  system 
uncombined  with  that  of"  a  toxin,  and  its  eifect  on  the  heat-centre  or 
centres,  or  on  the  inhibition-centre,  does  not  interfere  with  the  per- 
formance of  the  functions  of  the  organs  superseding  digestion,  assimil- 
ation, and  elimination.  The  probability  is  that  such  a  case  as  de- 
scribed by  me  points  to  high  temperatures  being  caused  rather  by  a 
paralysis  of  the  inhibitory  faculty,  such  as  Avas  suggested  by  H.  C. 
Wood,  than  by  a  direct  influence  on  the  heat-producing  centres. 


DISCUSSION. 


Dr.  W.  H.  Welch  :  An  even  more  remarkable  case  has  been  reported  than 
that  described  by  Dr.  Jacobi.  It  was  reported  by  Dr.  W.  J.  Galbraith,  of 
Omaha,  Neb.,  in  an  article  entitled  "A  Remarkable  Case,"  and  published  in 
the  Journal  of  the  American  Medical  Association,  March  31,  1891.  The  tem- 
perature in  this  case  was  observed  by  Dr.  Galbraith  to  rise  to  151°  F.,  while 
the  nurse's  record  shows  it  to  have  reached  171°  F.  The  patient  was  a  mar- 
ried woman,  twenty-six  j'ears  of  age,  who  is  said  to  have  had  repeated  attacks 
of  peritonitis  during  the  period  of  observation  of  the  high  temperature,  and 
to  have  passed  per  vaginam  over  one  thousand  pieces  of  bone,  which  were 
beUeved  to  come  from  a  dead  foetus  of  extra-uterine  pregnancy.  Dr.  Gal- 
braith's  description  of  the  case  is  most  graphic.  At  fir.st,  entirely  skeptical,  he 
refused  at  the  first  call  even  to  see  the  patient  in  consultation,  but  personal 
examination  later  made  a  complete  convert  of  him.  Suspecting  some  decep- 
tion, he  says  the  following  test  was  made  :  "  The  patient  was  placed  in  a  chair, 
all  clothing  removed,  and  a  careful  examination  was  made  of  her  mouth  and 
axillary  region,  every  possible  precaution  taken  in  order  to  prevent  any  decep- 
tion, and  holding  the  end  of  the  thermometer  so  that  it  could  not  be  tipped 
in  any  way,  we  again  proceeded  to  take  her  temperature ;  but,  gentlemen,  the 
result  was  the  same;  the  thermometer  under  the  axilla  registered  137°  F., 
while  that  under  the  tongue  registered  131°  F." 

There  was  nothing  in  the  pulse  or  the  general  condition  of  the  patient  to 
indicate  any  elevation  of  temperature.  Especially  constructed  and  carefully 
tested  thermometers  were  used. 

So  far  as  one  can  judge  from  the  description  of  Dr.  Galbraith's  case,  and 
the  same  is  true  of  Dr.  Jacobi's  case,  there  was  no  apparent  mode  of  decep- 
tion. Still,  Dr.  Jacobi  must  pardon  me  if,  with  the  greatest  respect  for  his 
skill  as  an  observer,  I  express  complete  skepticism  as  to  the  trustworthiness  of 
these  observations.  I  do  not  undertake  to  explain  in  what  way  deception  was 
practised,  but  there  is  no  doubt  in  my  mind  that  there  was  deception.  Such 
temperatures  as  those  recorded  in  Dr.  Galbraith's  and  Dr.  Jacobi's  cases  are 
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far  above  the  teiupei'ature  of  heat-rigor  of  mammalian  muscle,  and  are  de- 
structive of  the  life  of  animal  cells.  They  could  not  be  present  even  in  the 
integument  alone  for  any  length  of  time  without  leaving  behind  manifest 
lesions  where  they  existed.  I  consider  them  to  be  physical  impossibilities 
under  the  conditions  described. 

[Addendum. — When  making  the  preceding  remarks  I  was  not  aware  that 
Dr  Galbraith's  case  had  already  been  thoroughly  discredited  by  subsequent 
developments.  A  physician — Dr.  Bridges — who  happened  to  be  present 
when  I  was  speaking,  immediately  afterward  told  me  that  he  was  familiar  with 
the  case,  having  been  an  interne  in  the  hospital  where  this  woman  was  admitted, 
and  where  she  attempted  again  to  practise  deception,  which  was  detected. 
Two  articles  relating  to  the  case,  published  since  Dr.  Galbraith's  article,  have 
come  to  my  notice,  and  I  believe  that  Dr.  Bridges  referred  to  a  third  article, 
in  which  his  experiences  were  narrated;  but  this  last  I  have  not  seen.  One 
article  is  by  Dr.  J.  E.  Summers,  Jr.,  in  the  Omaha  Clinic,  September,  1891, 
and  is  entitled  "  Omaha's  Remarkable  Case  of  High  Temperature — an  Un- 
doubted Hysterical  Fake."  The  patient's  temperature  had  continued  to  oscil- 
late from  several  degrees  below  normal  to  any  point  below  150"  F.,  with 
symptoms  interpreted  as  those  of  peritonitis.  On  May  19, 1891,  Dr.  Summers 
performed  abdominal  section,  and,  save  the  presence  of  old  adhesions  about 
the  uterine  adnexa,  found  no  evidences  of  peritonitis  or  of  the  previous  exist- 
ence of  an  extra-uterine  pregnancy.  Several  pieces  of  bones  which  had  been 
removed  from  the  vagina,  and  had  been  attributed  to  a  macerated  foetus,  were 
sent  to  Dr.  Billings,  at  the  Army  Medical  Museum,  where  they  were  pro- 
nounced to  be  "  portions  of  the  sternum  of  some  bird,  probably  a  chicken  ; 
also  one  of  the  long  bones  nearly  complete,  and  a  portion  of  the  skull  of  a 
chicken  or  some  bird  about  the  same  size.  Other  fragments  are  of  larger 
bones  than  those  of  a  fowl ;  in  fact,  they  resemble  splinters  of  ordinary  beef 
or  mutton  bones.  You  may  be  positively  certain  that  none  of  these  fragments 
of  bones  have  come  from  any  organism  developed  in  a  human  female."  Before 
sending  the  specimens  Dr.  Summers  had  himself  come  to  the  conclusion  that 
the  bones  were  not  those  of  a  human  foetus,  but  had  been  placed  in  the  genital 
passages  by  the  woman  herself.  These  bones  are  still  preserved  in  the  Army 
Medical  Museum,  where  I  have  seen  them.  The  patient  had  "never  been 
able  to  make  her  temperatuie  go  up,"  as  she  expressed  it,  when  Dr.  Summers 
tested  it. 

A  second  article  was  published  in  February,  1S92,  in  the  same  journal, 
by  Dr.  C.  T.  Poe,  entitled  "A  Chronic  Malingerer.''  Dr.  Poe  describes  his 
experience  with  this  patient  two  years  previous  to  the  publication  of  Dr. 
Galbraith.  Dr.  Poe  narrates  a  remarkable  attempt  on  the  part  of  the  patient 
to  represent  that  she  had  recently  been  delivered  of  a  child,  although  exam- 
ination precluded  the  possibility  of  this,  and  he  exposed  her  in  the  attempt  to 
palm  off'  on  him  a  temperature  of  112°  F.  Here  the  trick  was  the  simple  one 
of  heating  the  thermometer  with  a  hot-water  bottle  in  the  bed.  It  may  be 
stated  that  in  the  fall  of  1889  this  versatile  malingerer  attended  a  course  of 
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lectures  in  the  Woman's  Medical  College  at  Chicago.  There  were  many  other 
interesting  phenomena  of  malingering  presented  by  this  patient.  I  am  not 
aware  that  any  explanation  has  been  given  of  the  precise  method  by  which 
she  deceived  Dr  Galbraith.  The  points  in  the  case  most  interesting  to  me  are 
not  the  extraordinary  height  of  the  temperature,  but  the  entire  good  faith 
with  which  Dr.  Galbraith,  one  of  the  most  experienced  and  best-known  sur- 
geons in  Omaha,  reported  the  case,  and  the  apparent  thoroughness  of  the  tests 
to  which  he  subjected  the  patient.] 

Dr.  F.  C  Shattuck  :  This  is  apparently  the  first  case  reported  in  males. 
In  the  hurry  of  coming  away  I  neglected  to  bring  with  me  a  chart,  which  I 
have  been  keeping  for  some  years,  which  shows  a  temperature  of  117°  in 
a  case  of  mine  in  hospital  some  years  ago.  Every  possible  precaution  was 
taken  to  prevent  fraud,  and  I  always  regarded  it  as  probably  authentic  The 
temperature  was  only  maintained  for  an  hour,  when  it  went  down  again  to 
near  the  normal  point.     The  patient  was  a  hysterical  young  woman. 

Dr.  Dock  :  Was  the  temperature  of  the  urine  taken  ? 

Dr.  Jacobi  :  That  has  been  neglected. 

Dr.  Fussell  :  In  a  case  at  the  University  Hospital  a  man,  evidently  a  ma- 
lingerer, had  a  temperature  of  from  115°  to  120°  in  his  mouth  and  a  normal 
temperature  in  the  axilla.  My  recollections  of  the  details  of  the  case  are, 
however,  entirely  at  fault. 

Dr.  Jacobi  :  Dr.  Welch  is  welcome  to  his  skepticism.  He  is  no  more  skep- 
tical than  I  was  at  the  beginning  of  this  case.  The  temperature  has  been  taken 
with  a  number  of  thermometers.  There  are  hundreds  of  temperatures  in  this 
record — temperatures  in  the  axilla,  popliteal  space,  rectum,  and  urethra.  They 
were  always  taken  in  the  presence  of  several  persons.  They  were  taken  with 
the  patient  in  bed  and  out  of  bed,  stripped  naked,  and  so  on.  There  can  be 
no  mistake  about  the  report.  I  shared  the  skepticism  of  Dr.  Welch  in  regard 
to  the  persistence  of  such  high  temperatures.  But  in  these  last  five  days,  in 
which  thirty-four  temperatures  were  taken,  and  of  which  I  have  the  record.'^, 
the  temperatures  ranged  from  109.8°  to  148°,  with  au  average  of  124°  or  125°. 
Now  these  are  facts.  If  our  physiology  and  if  our  theory  does  not  agree  with 
these  facts,  well,  so  much  the  worse  for  the  undeveloped  state  of  our  physiology 
and  our  theory. 

Dr.  Oslek  :   Was  his  abdomen  very  hot? 

Dr.  Jacobi  :  Sometimes  very  hot,  and  sometimes  not  so.  Sometimes  there 
was  a  difference  between  the  upper  and  lower  parts  of  the  body. 


A   MORE    COMFORTABLE   WAY    OF    USING   COLD 
IN   FEVERS. 


By  FRANCIS  H.  WILLIAMS,  M.D. 

OF  BOSTON. 


It  is  universally  agreed  that  cold  is  our  best  and  safest  antipyretic, 
but  the  method  of  applying  it  by  a  cold  bath  taxes  the  strength  of 
the  patient,  and  the  lack  of  conveniences  in  ordinary  practice  for 
such  baths,  and  of  persons  who  know  how  they  should  be  given,  as 
well  as  the  objections  made  by  the  patient  and  friends,  are  obstacles  to 
its  use. 

My  purpose  is  to  show  how  the  temperature  can  be  reduced  by  the 
use  of  cold  by  a  more  comfortable  method  than  the  cold  bath.  The 
successful  use  of  my  method  of  cooling  requires  that  a  few  conditions 
be  appreciated  and  carefully  fulfilled ;  its  essential  points  are  that  the 
body  be  covered  by  a  layer  of  thin  gauze  on  which  ^warm  water  is 
sprinkled ;  the  temperature  of  the  body  is  reduced  by  the  evapora- 
tion of  this  water,  which  evaporation  and  cooling  are  promoted  by  a 
current  of  air. 

The  rapidity  of  the  cooling  depends  to  a  considerable  extent  upon 
the  dryness  of  the  air  and  the  volume  of  it  at  our  disposal.  In 
Boston,  for  example,  during  the  season  when  the  houses  are  heated 
the  percentage  of  moisture  indoors  is  low,  and  during  the  summer 
months,  though  the  percentage  of  moisture  may  be  two  or  three  times 
as  much  as  during  the  winter  months,  by  means  of  open  windows  the 
volume  of  air  at  our  disposal  is  large.  Either  a  smaller  volume  of 
dry  air  or  a  larger  quantity  of  moister  air  will  serve  the  purpose,  as 
the  quantity  of  water  the  air  has  to  take  up  is  not  large,  and  is  re- 
quired only  at  intervals.  The  doors  of  the  room  should  be  open,  and 
in  warm  weather  the  windows  also.  Exceedingly  favorable  conditions 
would  be  found  in  dry,  warm  climates. 
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To  gain  some  idea  of  the  efficiency  of  this  method  of  cooling  and 
the  best  way  to  employ  it,  I  took  a  large  bottle,  holding  rather  more 
than  a  gallon  of  water,  the  temperature  of  which  was  104°  F.  The 
bottle  Avas  wrapped  with  surgical  gauze  (having  about  sixteen  threads 
to  the  inch),  which  was  sprinkled  with  water  at  short  intervals,  and 
fanned  continuously  by  an  electric  fan.  In  this  way  the  reduction  in 
the  temperature  of  the  water  in  the  bottle  during  half  an  hour  could 
be  ascertained  under  varying  conditions.  From  such  experiments, 
which  of  course  do  not  represent  all  of  the  conditions  present  in  the 
body,  it  was  found  that  the  water  in  the  bottle  could  be  cooled  about 
28°  F.  below  its  initial  temperature  of  104°  F.  in  half  an  hour,  the 
temperature  of  the  air  in  the  room  being  70°  F.  This  method  is 
similar  to  the  one  which  has  been  used  for  many  centuries  in  hot,  dry 
climates  to  cool  drinking-water. 

I  made  tests  in  which  the  number  of  thicknesses  of  gauze  covering 
the  bottle  was  varied,  and  found  that  one  or  two  thicknesses  of  gauze 
gave  better  results  than  several ;  four  or  six,  for  instance.  It  is  of 
importance  to  have  the  covering  for  the  surface  to  be  cooled  a  suitable 
one;  something  which  will  hold  a  thin  layer  of  water  on  the  skin 
without  protecting  the  skin  will  accomplish  the  end  in  view.  The 
gauze  increases  the  surface  from  which  evaporation  takes  place. 

I  compared  the  amount  of  the  cooling  of  the  water  in  the  gauze- 
covered  bottle  which  took  place  when  an  electric  fan  was  used  to  create 
a  draft  with  that  obtained  by  hand-fanning,  using  two  palm-leaf  fans 
tied  together  to  stiffen  each  other.  I  found  that,  under  the  same  con- 
ditions, the  temperature  of  the  water  in  the  bottle  was  lowered  about 
four-fifths  as  much  in  half  an  hour  by  the  hand-fanning  as  by  the 
electric  fan.  In  private  practice,  therefore,  it  would  be  quite  feasible 
to  employ  this  method,  using  a  hand-fan ;  but  in  a  hospital  ward  an 
electric  fan  would  be  better,  as  to  fan  several  patients  a  number  of 
times  during  the  day  would  tire  the  arm  of  an  attendant.  Further,  I 
found  that  the  reduction  in  temperature  was  about  twice  as  great  if 
the  wet  gauze  were  fanned  as  when  evaporation  took  place  unaided  by 
this  process. 

I  also  tried  moistening  the  gauze  with  alcohol  (95  per  cent.)  instead 
of  water,  and  found  that  the  temperature  of  the  water  in  the  bottle 
was  not  much  more  reduced  in  half  an  hour  than  it  had  been  when 
water  was   used  on  the  gauze ;    the  difterence  between  the  two  was 

Am  Phys  13 


194  WILLIAMS, 

about  10  per  cent.  This  did  not  seem  to  me  sufficient  to  offset  te 
inconvenience  of  alcohol.  About  four  or  five  times  as  much  alcohol 
as  water  would  have  to  be  evaporated  to  obtain  the  same  amount  of 
cooling,  the  latent  heat  of  water  being  much  greater  than  that  of 
alcohol.  Alcohol  is  inflammable  and  expensive,  and  leaves  a  stuffy 
odor  and  might  irritate  the  skin. 

The  use  of  cool  or  of  ice-water  to  moisten  the  gauze  suggested 
itself  I  therefore  placed  two  of  the  gauze-covered  bottles  in  the  same 
current  of  air,  one  of  them  being  kept  w'et  with  water  at  100°  F.,  the 
other  with  ice-water  (32°  F.) ;  at  the  end  of  half  an  hour  the  differ- 
ence in  temperature  of  the  water  in  the  two  bottles  was  only  one  degree, 
a  difference  of  about  o  per  cent.  This  experiment  was  repeated,  using 
cold  water  on  the  bottle  which  had  previously  had  warm  water,  wuth 
the  same  result.  This  slight  increase  in  cooling  by  sprinkling  the 
patient  with  cold  instead  of  warm  w'ater  does  not  offset  the  discom- 
fort of  the  shock,  which  even  cool  water  gives  and  of  which  patients 
complain.  By  using  warm  Avater  to  moisten  the  gauze  and  continu- 
ing the  current  of  air  one  or  two  minutes  longer,  we  can  readily  obtain 
fully  as  much  cooling  as  when  cold  water  is  used  for  the  slightly 
shorter  period.  If  for  any  reason  this  shock  to  the  nervous  system  is 
desired,  cool  water  may  be  used. 

In  cases  of  fever,  by  first  cooling  the  outer  layer  of  the  body  for  a  few 
minutes  by  the  evaporation  of  water  warmer  than  the  patient  (about 
115°  F.),  and  then  momentarily  warming  the  surface  thus  cooled  by 
sprinkling  again  with  the  warm  water,  we  may  draw  the  blood  to  the  sur- 
face and  send  it  back  cooler  to  the  interior  of  the  body,  and  thus  by 
the  alternate  dilatation  and  contraction  of  the  superficial  bloodvessels, 
Ave  may  accomplish  more  reduction  in  temperature  than  by  a  contin- 
uous cooling  of  the  skin.  That  is,  physiologically,  there  are  advan- 
tages in  moistening  the  gauze  on  a  patient  from  time  to  time  with 
water  warmer  than  the  patient,  rather  than  with  cool  Avater,  Avhich 
would  not  be  apparent  in  a  simple  physical  experiment. 

To  cool  a  fever  patient  by  applying  warm  Avater  rather  than  cold 
Avater  seems  paradoxical ;  but  it  is,  I  think,  the  better  way,  and  is 
more  acceptable  to  the  patient. 

Brandy  or  whiskey  administered  before  giving  the  bath  would  pro- 
mote the  dilatation  of  the  superficial  bloodvessels. 

For  the  bath  which  I  propose,  the  patient  has  a  rubber  cloth  or 
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woollen  blanket  put  under  him  ;  strips  of  coai'se  gauze  such  as  is  used 
for  surgical  dressings  are  then  placed  on  him,  of  a  size  suitable  to  go 
fully  three-fourths  around  each  leg  and  arm,  and  the  trunk ;  when 
moistened  they  should  cling  closely  to  the  skin,  and  there  should  be 
only  one  thickness  of  gauze.  This  is  sprinkled  with  water,^  and  the 
patient  fanned.  The  fanning,  with  sufficient  sprinkling  from  time 
to  time  to  keep  the  gauze  wet,  is  continued  as  long  as  may  be  suitable 
for  that  individual.  By  repeating  such  baths  frequently,  or  continu- 
ing them  for  twenty  minutes  or  half  an  hour,  a  considerable  amount  of 
heat  can  be  carried  off  from  a  patient  with  pyrexia.  They  are  not  so 
mild  in  their  effects  as  to  permit  one  to  disregard  the  possibility  of 
partial  collapse,  in  very  weak  patients,  if  pushed  too  far. 

If  one  pint  of  water  is  evaporated  in  one-quarter  of  an  hour,  the 
patient's  temperature  will  fall  about  so  many  degrees ;  but  if  there 
happens  to  be  a  high  percentage  of  moistui'e  in  the  air  of  the  room, 
a  longer  time  is  required  to  evaporate  that  amount  of  water,  say  half 
an  hour,  and  there  would  not  be  quite  so  much  lowering  of  the 
patient's  temperature  as  when  the  evaporation  occurs  in  the  shorter 
time. 

In  order  to  have  some  suggestion  of  what  such  a  bath  may  accom- 
plish in  fifteen  minutes,  I  made  a  comparison  between  it  and  sponge 
baths,  given  in  the  following  way  :  The  patient  having  been  suitably 
arranged  on  a  rubber  sheet,  a  large  sponge  was  dipped  into  a  pail  of 
water  at  70°  F.,  the  excess  of  water  squeezed  out,  and  the  patient 
sponged  ;  the  sponge  was  then  squeezed  out  into  an  empty  pail,  dipped 
in  a  basin  containing  ice-water  to  cool  it,  and  squeezed  out,  then 
again  dipped  into  water  at  70°  F.  and  applied  to  the  patient.  This 
makes  a  very  good  sponge-bath.  Both  kinds  of  baths  were  kept  up 
for  fifteen  minutes. 

For  this  comparative  test  I  choose  one  ward,  during  a  service  at  the 
Boston  City  Hospital,  and  had  one-half  the  typhoid  patients  who 
were  admitted  to  it  during  five  weeks  in  the  summer  of  1893  sponged, 
as  detailed  above,  and  the  other  half  treated  by  covering  three-quarters 
of  the  body  with  a  layer  of  gauze  moistened  at  intervals  by  sprinkling 

1  I  use  a  No.  1  (not  No.  4)  Davidson's  syringe,  on  to  whicli  is  screwed  a  small  hard-rubber 
tip  about  an  inch  long  and  one-half  inch  in  diameter,  perforated  at  the  end  with  a  dozen 
holes  each  about  one-sixty-fourth  of  an  inch  in  diameter.  These  tips  are  made  by  the 
Davidson  Rubber  Company,  Boston.  The  gauze  should  be  kept  wet,  and  if  the  sprinkling  is 
properly  done  very  little  water  reaches  the  blanket  on  which  the  patient  lies. 
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with  water,  and  fanned  as  alread}^  described.  The  patients  were  chosen 
alternately.  There  were  in  all  eight  patients,  four  treated  in  each 
manner,  each  patient  receiving  a  number  of  baths.  I  did  not  pursue 
the  comparison  on  a  large  number  of  patients,  as  they  had  to  be  fanned 
by  hand.  If  electric  fans  are  used,  it  would  be  less  irksome  for  the 
attendants  in  a  ward  to  give  these  baths  than  to  give  sponge-baths. 
The  directions  were  to  give  a  bath  whenever  the  axillary  temperature 
of  the  patients  was  103°  or  over ;  102°  might  be  a  better  temperature. 
The  rectal  temperature  was  taken  one-half  hour  after  the  bath,  using 
a  clinical  thermometer  Avithout  a  self-registering  index.  On  the  aver- 
age the  temperature  was  reduced  by  sponging  rather  less  than  h°, 
and  by  baths  with  fanning  rather  more  than  1°  F  ,  and  the  reduction 
in  temperature  continued  for  a  longer  period ;  but  this  comparison  is 
based  on  too  few  patients  to  be  exact.  Now  and  then  the  temperature 
was  reduced  2°,  3°,  and  in  some  instances  S^°  by  one  of  my  baths. 

The  duration  of  these  baths  was  fifteen  minutes ;  but  it  is  better  to 
be  guided  by  the  quantity  of  water  evaporated  rather  than  by  the 
time,  as  on  dry  days  a  shorter  time  is  required  to  evaporate  the  same 
amount  of  water  than  on  moist  days. 

A.  B.,  a  strong  man  who  had  tj'^phoid  fever,  with  a  temperature 
frequently  above  103°  during  three  weeks,  Avas  given  the  baths,  with 
hand-fanning,  two  or  three  times  a  day,  or  whenever  the  temperature 
reached  103°  F.  Each  bath  was  continued  about  half  an  hour,  and 
about  one  quart  of  water  was  evaporated  at  each  bath.  The  average 
reduction  in  temperature  of  ten  baths  was  2.2°  F.  Twice  during  the 
period  when  these  ten  baths  were  given  a  cold  bath  (65°  F.)  was  given 
for  fifteen  minutes  to  the  same  patient  in  place  of  the  other  bath ;  in 
one  of  the  cold  baths  the  temperature  Avas  reduced  3.1°  F.,  in  the 
second  2.6°  F.,  an  average  of  2,8°  F. 

The  average  reduction  in  temperature  of  twenty-two  baths  by  hand- 
fanning  given  to  patients  with  typhoid  fever  during  July  was  2.6°  F.; 
the  time  required  for  each  bath  varied  from  fifteen  minutes  to  half  an 
hour ;  and  the  amount  of  water  evaporated  was  about  one  quart — at 
times  much  less,  sometimes  more.  The  temperatures  were  taken  in 
the  mouth,  and  the  lowest  temperature  was  sometimes  not  reached 
for  one  or  even  two  hours  after  the  bath  ;  once  the  temperature  fell 
4°  F.,  and  once  5°  F.  The  amount  of  moisture  in  the  air  Avhile  these 
baths  were  given  was  probably  not  far  from  70  per  cent. 
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It  is  well  to  begin  with  a  bath  during  which  a  pint  of  water  is  evap- 
orated, and  in  subsequent  baths  be  guided,  as  to  the  amount  of  water  to 
be  used,  by  the  eflfect  of  the  previous  one.  In  the  later  stages  of  typhoid 
fever  one  should  remember  that  the  same  patient  is  more  susceptible 
to  the  action  of  cold  than  he  was  in  the  earlier  stage. 

The  principle  underlying  this  method  is  made  more  evident  when 
we  consider  that  the  cooling  which  takes  place  when  5  c.cm.  (one  tea- 
spoonful)  of  water  are  evaporated  at  104°  F.  represents  roughly  the 
reduction  in  temperature  of  a  quart  of  water  cooled  from  104°  to 
99°  F.,  or  cooling  more  than  a  gallon  of  water  1°  F.  The  heat  taken 
to  evaporate  a  pint  of  water  is  sufficient  to  cool  289  pounds  of  water 
about  4°  F. 

To  ascertain  whether  the  heat  which  evaporated  the  water  was  with- 
drawn from  the  air  of  the  room,  which  was  usually  about  70°  F.,  or  from 
the  body  of  warm  water  in  the  bottle,  the  amount  of  water  which  was 
evaporated  in  half  an  hour  from  the  surface  of  a  large  bottle  covered 
with  gauze  when  fanned  was  measured,  and  it  was  found  by  calculation 
that  the  amount  of  heat  lost  by  the  water  in  the  bottle  Avas  due  chiefly 
to  the  evaporation  of  the  water  applied  to  the  bottle.  For  example, 
it  was  demonstrated,  in  one  experiment,  that  4000  c.cm.  of  water  (the 
amount  contained  in  the  bottle)  at  104°  F.  were  cooled  22.5°  F.  in 
half  an  hour,  and  that  108  c.cm.  of  water  were  evaporated.  Standing 
in  the  room,  such  a  bottle  of  water  would  have  lost  4^°  F.  To  lower 
the  temperature  of  4000  c.cm.  of  water  18°  F.  requires  the  evapor- 
ation of  70  c.cm.  of  water;  as  not  more  than  108  c.cm.  of  water 
were  evaporated  in  all,  it  is  evident  that  most  of  the  heat  needed  to 
evaporate  the  108  c.cm.  of  water  came  from  the  warm  water  in  the 
bottle,  and  not  from  the  air. 

The  amount  of  heat  withdrawn  from  the  patient  may  be  varied  by 
increasing  the  duration  or  frequency  of  the  baths.  I  have  used  this 
method  in  typhoid  fever  and  pneumonia,  the  patients  had  less  delirium 
and  slept  better,  and  it  seems  to  me  to  combine  comfort,  convenience, 
and  efficiency  to  a  greater  extent  than  most  other  means  of  reducing 
temperature  in  cases  of  fever.  I  have  had  more  than  one  hundred  of 
these  baths  given  with  excellent  results,  and  the  method  seems  to  me 
worthy  of  further  and  careful  study. 
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Accurate  knowledge  regarding  mediastinal  and  other  intrathoracic 
tumors  dates  from  a  very  recent  period,  notwithstanding  the  fact  that 
a  number  of  the  older  authorities  had  recorded  observations,  and  had 
invited  attention  to  their  study.  Of  the  mediastinal  growths  recorded, 
the  earliest  is  probably  that  of  Boerhaave,  of  a  steatoma  of  the  anterior 
mediastinum,  reported  in  1742.  It  is  probable,  however,  that  a 
similar  observation  had  been  made  even  earlier  than  this,  in  the  begin- 
ning of  the  seventeenth  century,  by  Willis.  After  Boerhaave,  Lieu- 
taud  described  several  cases  in  1787  ;  Boyle  still  further  increased  the 
number  in  1812,  and  Lobstein  contributed  to  their  more  general 
recognition  by  the  description  in  his  text-book  published  in  1835. 
The  number  of  cases  since  recorded  has  been  very  considerable,  as 
may  be  seen  from  the  facts  that  Hare  was  able  to  tabulate  over  279 
cases  of  tumors  of  the  mediastinum  alone ;  that  Strauscheid  analyzed 
112;  and  that  among  7566  autopsies  at  the  Marine  Hospital  of 
Krongstadt,  158  were  said  to  have  disclosed  malignant  mediastinal 
tumors.  Nevertheless  the  number  of  cases  coming  under  the  obser- 
vation of  any  one  observer  has  always  been  limited,  and  opportunity 
for  accurate  clinical  study  of  the  various  forms  and  of  the  successive 
stages  is,  therefore,  restricted. 

Varieties.  The  forms  observed  include  sarcoma,  lymphadenoma, 
carcinoma,    fibroma,    lipoma,    enchondroma,    osteoma,    dermoid    and 
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hydatid  cysts,  and  the  rare  variety  described  by  Virchow  under  the 
name  of  teratoma  myomatoides.  The  epitheliomata  may  be  reckoned 
with  the  carcinomata  ;  the  endotheliomata  with  the  sarcomata.  Of  all 
of  these  forms  the  cancers,  sarcomas,  and  lymphatic  tumors  alone 
occur  with  sufficient  frequency  to  merit  great  consideration  from  a 
clinical  point  of  view. 

The  attempt  to  determine  which  of  the  two  prominent  forms,  cancer 
or  sarcoma  (for  we  do  not  regard  it  as  practicable  or  possible  to  sepa- 
rate and  distinguish  lymphadenoma  from  sarcoma),  is  the  more  common 
has  been  repeatedly  made,  and  the  result  of  different  observers  is 
strikingly  at'variance.  Hilton  Fagge  writes  that  the  "  vast  majority 
of  them  are  composed  of  small  round  cells,  and  are  classified  by 
some  observers  as  'lymphomata,'  by  others  as  a  round-celled  sarco- 
mata." Powell  regarded  cancer  as  extremely  rare,  and  pointed  out 
the  fact  that  many  of  the  cases  recorded  as  cancers  were  probably 
sarcomata.  On  the  other  hand,  some  of  those  who  have  compiled 
statistics  have  come  to  the  opposite  conclusion.  Of  Strauscheid's  112 
cases,  46  were  carcinomata,  30  sarcomata,  and  8  lymphomata.  Of 
Hare's  cases,  134  were  cancers,  98  sarcomas,  and  21  lymphomas  or 
lymphadenomas.  Our  own  opinion  coincides  so  closely  with  that  of 
Fago-e  and  Powell  that  we  have  been  led  to  examine  with  some  care 
the  statistical  tables  of  the  two  above-named  authors,  and  others  who 
have  compiled  and  tabulated  cases.  The  monograph  of  Hare,  con- 
taining the  largest  collection  of  cases,  has  particularly  excited  our 
attention.  It  interested  us  to  note  at  the  first  cursory  examination 
of  his  tables,  that  for  the  most  part  the  tabulated  cases  of  cancer 
antedate  those  of  sarcoma  by  at  least  twenty  years ;  and  on  counting 
them  we  found  that  of  the  former  ill  were  reported  before  1870,  and 
41  after  that  date  (in  32  the  date  is  not  stated  in  the  essay) ;  while  of 
the  latter  only  3  were  recorded  before  1870,  and  66  subsequent  to 
that  year  (in  24  the  date  is  not  given).  In  other  words,  the  greater 
number  of  cases  of  cancer  were  observed  and  recorded  when  the  term 
cancer  was  used  with  notorious  laxity ;  while  the  sarcomata  (omitting 
the  ones  in  which  no  date  is  given),  with  three  exceptions,  fall  within 
the  period  in  which  observers  everywhere  distinguish  with  care  between 
the  epithelial  and  the  connective-tissue  growths.  It  is  apparent, 
therefore,  that  but  little  value  can  be  attached  to  conclusions  based 
upon  the  earlier  cases,  unless  a  most  careful  examination  of  the  micro- 
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scopic  features,  and  the  details  of  the  appearance  and  manner  of 
growth  recorded  in  each  instance,  be  made  and  all  imperfectly  re- 
ported instances  be  excluded.  It  is  questionable,  however,  whether 
the  enormous  labor  such  a  study  would  entail  would  be  repaid  by  the 
results  arrived  at.  We  have,  nevertheless,  taken  the  trouble  to  investi- 
gate in  this  way  25  of  the  older  cases  reported  by  their  respective 
authors  as  cancer,  and  find  in  13  of  these  unquestionable  evidence  of 
the  sarcomatous  nature  of  the  disease  described :  and  in  the  other  12 
we  were,  for  the  most  part,  unable  to  decide.  In  but  one  or  two  were 
we  convinced  from  the  description  that  the  tumor  was  carcinomatous. 

As  far  as  our  own  cases  are  concerned,  we  find  of  the  9  recorded 
in  this  paper  6  are  unquestionably  sarcoma,  and  1  is  unquestionably 
secondary  cancer ;  of  2  old  cases  reported  some  years  ago,  1  was 
probably  a  sarcoma  of  the  anterior  mediastinum,  and  the  last,  though 
reported  to  be  a  cancer  by  those  who  made  the  microscopic  exam- 
ination, was  not  recorded  with  the  detail  we  could  desire  and  the 
specimen  has  in  the  intervening  years  been  lost  or  destroyed.  Omit- 
ting these  2  older  cases  there  are  left  6  sarcomata  and  1  secondary 
cancer.  In  addition  Ave  have  studied  3  other  cases  of  prnnary  medi- 
astinal sarcoma  not  here  reported  because  clinical  notes  have  not  been 
preserved.  This  will  be  found  to  be  representative  of  the  experience 
of  other  observers  who  have  recorded  cases  within  recent  years.  We 
do  not  hesitate,  therefore,  in  the  slightest  to  say  that  primary  sarcoma 
is  overwhelmingly  the  commonest  tumor  of  the  thoracic  cavity ;  and 
that  cancer,  even  if  cancer  of  the  lung  not  invading  the  mediastinum 
be  included,  is  exceedingly  rare.  We  do  not,  of  course,  include  in 
this  discussion  instances  where  small  nodules  of  secondary  sarcoma 
or  cancer  are  found  in  the  lungs  or  other  thoi'acic  organs  ;  but  confine 
our  attention  to  the  instances  where  either  single  or  multiple  tumors 
have  reached  such  size  as  to  merit  description  as  intrathoracic  tumors 
in  a  clinical  sense. 

We  must  recur  again  to  the  question  of  the  classification  of  the 
tumors  spoken  of  as  lymphomata  and  lymphadenomata ;  and  also  of 
the  relation  of  the  latter  to  leukaemia  and  Hodgkin's  disease.  There 
is,  perhaps,  no  more  difficult  or  obscure  question  in  pathology.  His- 
tologically there  is  practically  no  difference,  if  any,  between  these 
growths  and  those  which  are  commonly  designated  as  lympho-sarco- 
mata.     There  is,  however,  a  wide  difference  in  appearance  between 
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the  masses  of  apparently  enlarged  glands  on  the  one  hand,  and  the 
large,  more  or  less  regular,  and  infiltrating  growth  on  the  other. 
There  is  also  an  evident  gross  difference  between  the  localized  medi- 
astinal tumor  and  the  widespread  malignant  lymphoma  of  leukaemia, 
or  Hodgkin's  disease,  with  associated  mediastinal  involvement.  Per- 
haps, however,  after  all,  the  difference  is  only  apparent  and  dependent 
upon  the  point  of  origin  and  the  local  or  general  diminution  of  power 
to  resist.  Virchow  first  directed  attention  to  the  fact  that  sarcomatous 
tumors,  originating  in  the  remnant  of  the  thymus  gland,  present  a 
more  or  less  regular  outline,  while  such  as  take  their  origin  from  the 
lymphatic  glands  of  the  mediastinum  are  nodular  and  irregular.  It 
is  the  latter  that  conform  to  the  description  of  lymphoma,  and  that 
are  associated  with  Hodgkin's  disease  and  leukaemia ;  but  cases  of  the 
former  variety  may  likewise  present  the  clinical  manifestations  of  the 
diseases  mentioned.  Thus  in  a  case  reported  very  recently  by 
Palma,  a  tumor  of  the  anterior  mediastinum,  Avhich  doubtless  sprang 
from  the  thymus  gland,  was  first  regarded  in  its  clinical  relations  as 
an  instance  of  Hodgkin's  disease,  and  later  exhibited  all  of  the 
hsematological  characteristics  of  leuksemia.  A  somewhat  similar  case 
has  been  recorded  by  Eger ;  and  several  of  the  systematic  writers, 
among  them  Eichhorst,  regarded  this  association  as  established.  In 
our  own  opinion  there  is  little  doubt  that  Hodgkin's  disease  and  leu- 
kaemia may  occur  with  no  other  gross  lesion  than  a  lymphadenomatous 
or  lympho-sarcomatous  tumor  of  the  thymus  or  lymphatic  glands  of 
the  mediastinum. 

Points  of  Origin.  Fagge  has  well  remarked  that  in  the  later 
stages  it  is  often  difficult,  if  not  impossible,  to  determine  the  tissue  or 
structure  in  which  an  intrathoracic  tumor  took  origin ;  but  there  are 
numerous  instances  in  which  the  growth  remains  so  limited  in  size 
that  the  point  of  origin  can  readily  be  made  out. 

In  the  first  place,  it  may  be  noted  that  tumors  of  the  anterior  medi- 
astinum are  three  or  four  times  as  common  as  those  of  the  posterior 
mediastinum ;  and  it  is  not  difficult  to  decide  upon  the  structure  from 
which  they  most  commonly  arise. 

Thymus  Grland.  As  has  been  remarked,  Virchow  pointed  out  that 
sarcomatous  tumors  of  the  anterior  mediastinum  having  a  regular  out- 
line are  thymic  in  origin  ;  and  recent  observers,  particularly  Letulle, 
have  argued  for  a  still  more  frequent  occurrence  of  this  place  of  origin 
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than  Vircbow  believed.  New  growtbs  of  tbe  lympbatic  glands,  of  the 
fatty  or  otber  mesoblastic  tissues  of  tbe  anterior  mediastinum,  encbon- 
dromata,  osteomata,  and  sypbilitic  gummata  springing  from  tbe  peri- 
osteum or  bones  of  tbe  cbest-Avalls,  all  undoubtedly  occur,  but  tbey 
are  rare.  Tbe  immense  majority  of  tumors  would  seem  to  spring 
from  tbe  remains  of  the  thymus  gland.  This  was  undoubtedly  true 
of  three  of  our  cases,  one  here  reported  and  two  in  which  the  clinical 
notes  have  been  lost.  In  another  it  was  very  likely  the  case.  To  the 
a  friori  probability  of  a  tumor  originating  in  the  locus  minoris 
resistentice  furnished  by  the  atrophic  organ  in  question,  there  may  be 
added  tbe  more  positive  evidence  aiforded  by  tbe  shape  of  the  growth 
itself.  In  two  of  our  cases,  one  of  w4iich  is  illustrated  in  the  drawing 
(Plate  I.)  presented,  the  largest  mass,  and  therefore  the  likely  primary 
growth,  was  divided  into  two  lateral  portions  which  extended  down- 
ward, tongue-like,  over  tbe  roots  of  the  great  vessels  and  tbe  base  of 
the  heart.  Tbe  most  careless  inspection  of  this  tumor  could  not  fail 
but  suggest  the  likelihood  of  its  being  a  much  enlarged  thymus  gland. 

As  to  tbe  nature  of  tbe  new  growths  occurring  in  this  situation,  it 
is  of  importance  to  recognize  tbe  histologic  construction  of  this  organ. 
There  is,  as  is  well  known,  a  superabundance  of  lymphoid  tissue  with 
a  certain  amount  of  endodermic  epithelium.  The  tumors  supposed 
to  take  origin  here  may  readily  be  surmised.  They  are  almost  exclu- 
sively lympho- sarcomata ;  but  the  epithelial  remnants  seem  occasionally 
to  be  involved,  and  a  few  observers,  as  Letulle,  Danzac,  and  Horst- 
mann,  have  described  epithelial  neoplasms  arising  from  these  cells. 
Very  rarely  other  growths,  such  as  cysts  or  lipomata,  have  been  observed. 

Lymphatic  Glands.  Next  to  the  thymus  gland,  the  lymphatic 
nodes  are  the  most  common  seat  of  intrathoracic  tumors.  It  may  be 
those  of  the  anterior  mediastinum  that  are  affected ;  but  the  groups 
surrounding  the  lower  part  of  the  trachea  and  the  bronchi,  and  ex- 
tending into  tbe  roots  of  the  lungs,  are  more  commonly  involved. 
Tbey  occupy,  therefore,  the  posterior  and  middle  mediastina.  Tbe 
nature  of  these  tumors,  when  primary,  is  practically  always  the  same 
— lymphomatous  or  lympbo-sarcomatous.  There  may  be  widespread 
lympbatic  involvement  in  all  parts  of  tbe  body,  or  tbe  thoracic  tumor 
may  be  alone  observed.  In  two  of  our  observations  this  was  positively 
the  case;  in  a  third  it  was  probable.  In  a  fourth  case, here  recorded, 
the  tumor  was  a  secondary  carcinoma  of  tbe  jieribroncbial  glands. 
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Secondary  carcinoma  of  the  mediastinal  glands  is  not  uncommon, 
but  it  rarely  occasions  masses  of  sufficient  size  to  be  ranked  with  intra- 
thoracic tumors  in  a  clinical  sense.  In  the  case  to  be  reported  below 
this  was,  however,  the  case.  It  is  of  interest  to  consider  the  mode  of 
propagation  of  cancer  from  the  abdomen  (as  in  our  case)  to  the  glands 
of  the  chest.  The  subject  has  been  fully  studied  by  Girode,  with 
whose  conclusions  we  are  entirely  in  accord.  Extension,  according  to 
this  author,  may  occur  by  vascular  embolism  ;  by  direct  extension  of 
the  disease  to  the  under  surface  of  the  diaphragm,  through  which  it 
penetrates  along  the  lymphatics  upward  into  the  chest  and  glands ; 
and,  finally,  there  may  be  embolism  through  the  thoracic  duct  to  the 
chest  and  then  by  retrograde  embolism  to  the  glands. 

Pleura  and  Lungs.  Very  important  and  interesting  tumors  are 
found  arising  from  these  structures.  We  are  particularly  concerned 
with  the  pleural  forms,  because  our  experience  has  been  more  largely 
in  this  direction.  One  of  the  most  interesting  of  all  tumors  is  that 
which  has  been  variously  thought  to  belong  to  the  group  of  carcino- 
mata  or  of  sarcomata,  and  which  has  been  designated  endothelioma  by 
Wagner,  and  later  by  Schulz.  All  observers  are  practically  agreed 
that  whether  it  be  found  in  the  peritoneum,  pleura,  or  pia  mater,  the 
origin  may  be  found  in  the  endothelial  cells  of  the  lymphatic  vessels, 
or  possibly,  at  times,  the  surface-endothelium.  Opinion  varies,  however, 
as  to  the  nature  of  the  growth.  To  all  intents  it  is  indistinguishable 
from  carcinoma  in  microscopic  appearance,  though  some  observers  have 
claimed  for  it  certain  distinguishing  features  in  the  shape  and  character 
of  the  cells.  In  our  own  case  (see  Plate  V.)  the  cells  are  in  many  places 
distinctly  columnar  or  cylindrical,  and  even  cuboidal.  A  characteristic, 
however,  of  these  growths  is  the  formation  of  the  long  columnar  struc- 
tures, which  are  evidently  lymphatic  channels  filled  with  proliferated 
endothelial  cells.  The  whole  question  of  the  nature  of  this  growth 
depends  upon  the  view  which  we  shall  take  of  the  embryological  origin 
of  the  endothelium,  for  we  believe  there  are  few  to-day  who  consider  it 
possible  that  epithelial  tumors  may  arise  from  mesoblastic  cells.  If, 
then,  the  more  common  belief  that  the  endothelium  is  mesoblastic  is 
correct,  and  Ave  incline  to  this  view,  the  endotheliomata  are  certainly 
to  be  classified  with  sarcomatous  tumors ;  but  if  the  theory  of  Hertwig 
of  the  endodermic  origin  of  the  endothelium,  to  which  Balfour  and 
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other  embryologists  more  or  less  conform,  be  founded  in  fact,  these 
tumors  must  be  accounted  carcinomatous. 

The  instances  recorded  in  literature  as  primary  cancer  of  the  pleura 
are  probably  mostly  endotheliomata.  Of  such  Neelsen  was  able  to 
collect  four  undoubted  instances,  and  added  a  fifth.  In  addition,  he 
gave  a  partial  description  of  another  in  the  Pathological  Museum  at 
Rostock,  and  referred  to  three  other  imperfectly  reported  and  ques- 
tionable cases  in  literature.  Birch-Hirschfeld  has  described  one  in 
his  text-book,  and  Coats,  of  Glasgow,  described  one  coming  under  his 
notice.  Recently  Stewart  and  Adami,  of  Montreal,  have  reported, 
under  the  title  of  "Angiosarcoma,"  what  may  not  improbably  be  a 
variety  of  the  same  form  of  growth.  Our  own  case  was  presented 
before  the  Philadelphia  Pathological  Society  during  the  past  winter, 
and  subsequently  two  other — certainly  similar,  if  not  identical — cases 
have  been  exhibited  in  the  same  Society.  Friinkel  has  also  recently 
described  at  some  length  the  same  form  of  tumor,  basing  his  study  upon 
a  typical  case.  We  have  little  doubt  that  many  instances  have  been 
overlooked,  the  appearance  of  the  pleura  being  such  that  the  disease 
could  very  easily  be  mistaken  for  chronic  inflammatory  thickening. 

The  growth  is  nearly  always  found  in  the  form  of  a  uniform  infil- 
tration of  the  pleura,  the  latter  having  a  glistening  whiteness.  Some- 
times a  small  amount  of  chylous  liquid  exudes  from  the  surface  of 
section.  Either  the  costal  or  pulmonary  pleura  alone,  or  both,  may 
be  involved,  and  adhesion  of  the  two  reflections  is  frequently  noted. 
The  thickening  varies  from  a  few  millimetres  to  several  centimetres. 
The  inner  surface  is  usually  smooth,  but  may  show  nodular  elevations 
or  a  network  constituted  by  the  distended  and  infiltrated  lymphatic 
vessels.  The  thickened  pulmonary  pleura  may  be  sharply  defined  and 
separable  from  the  underlying  lung,  or  there  may  be,  as  in  our  own 
case,  infiltration  of  the  lung-substance  to  a  considerable  distance. 
Metastasis  is  not  the  rule,  but  may  occur. 

Of  less  interest  pathologically,  though  more  important  clinically 
because  more  frequent,  are  the  ordinary  sarcomata  of  the  pleura. 
These  may  be  round-celled  or  spindle-celled,  and  tend  to  involve  the 
lung-structure  as  well  as  the  ribs  and  tissues  of  the  chest-wall.  Dr. 
Coats  has  called  attention  also  to  a  form  of  subpleural  fibro-sarcoma 
which  occurs  as  a  rounded  mass  covered  by  the  pleura  and  is  particu- 
lar! v  common  in  children. 


CLINICAL    STUDY    OF    INTRATHORACIC    TUMORS.        205 

Fibrous,  fatty,  and  calcareous  tumors  of  the  pleura  are  rare. 

Of  the  tumors  of  the  lung  we  shall  have  little  to  say,  mainly  because 
our  experience  in  this  direction  has  been  limited.  In  a  number  of  in- 
stances we  have  observed  secondary  sarcomata  and  carcinomata,  but  in 
none  of  these  did  the  pulmonary  lesion  dominate  the  case.  Of  the 
primary  tumors  the  cancers  are  more  common  than  sarcomata,  though 
there  is,  not  rarely,  primary  sarcoma  of  the  lymphatic  nodes  sur- 
rounding the  bronchi  within  the  lung  near  the  root.  (See  Plates  II. 
and  III.)  These  are  to  all  intents  tumors  of  the  lung  itself,  but 
classification  is  simplified  and  strict  anatomical  requirements  better 
fulfilled  by  regarding  them,  as  we  have  done,  among  the  tumors  of  the 
lymphatic  glands  of  the  middle  and  posterior  parts  of  the  medias- 
tinum. 

To  make  ourselves  perfectly  clear,  we  would  point  out  that  the 
clinical  manifestations  in  such  cases  are  practically  the  same  as  in 
cases  where  the  glands  around  the  bronchi  outside  the  lung  are  in- 
volved, and  anatomically  these  intrapulmonary  lymphatic  glands  be- 
long strictly  to  the  same  group  as  those  around  the  bronchi,  outside 
the  lung. 

As  to  the  primary  carcinomata  of  the  lungs,  no  little  difference  of 
opinion  has  existed  regarding  their  point  of  origin.  Some  observers 
insist  that  they  spring  from  the  surface-epithelium  of  the  bronchi ; 
others  maintain  that  the  mucous  glands  of  the  bronchial  mucosa  are 
the  starting-point ;  while  still  others  regard  the  alveolar  epithelium  as 
the  point  of  origin.  It  would  seem,  however,  from  a  dispassionate 
study  of  the  w^ork  done  in  this  field,  that  each  of  these  views  in  part 
expresses  the  truth.  The  entire  subject,  however,  requires  more  ex- 
tended study  based  upon  modern  pathologic  methods  and  classification. 

(Esophagus.  Finally,  the  oesophagus  is  at  times  the  starting-point 
from  which  malignant  growths  invade  the  mediastinum.  In  most 
instances  of  oesophageal  carcinoma  the  tumor  is  of  small  size  and 
exerts  but  little  outward  pressure,  and  does  not  extend  beyond  the 
outer  covering  of  the  tube.  There  are  cases,  however,  in  which  these 
tumors  reach  considerable  dimensions,  exercising  injurious  pressure; 
and  there  are  other  cases  in  which  a  direct  infiltration  of  the  posterior 
mediastinum  and  lungs  takes  place.  Interesting  examples  of  this 
character  have  been  recorded  by  Stevens  and  by  Fraenkel.  Ziemssen, 
Mackenzie,  and  others  have  in  particular  called  attention  to  oesopha- 
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geal  tumors  as  a  cause  of  laryngeal  palsy  by  pressure  upon  the  re- 
current laryngeal  nerves. 

Clinical  Manifestations.  The  symptoms  of  mediastinal  and 
other  intrathoracic  tumors  are  mainly  due  to  pressure.  The  same 
may  be  said  of  aneurism,  which  to  all  intent  is  a  tumor,  but  there 
are  differences  of  a  very  essential  kind  in  the  successive  development 
of  the  symptoms  in  the  two  cases,  and  careful  study  of  the  manifes- 
tations, seen  from  first  to  last  in  cases  of  mediastinal  growths,  will 
go  far  to  facilitate  accurate  diagnosis  at  any  stage  of  the  disease. 

First  of  all,  it  is  to  be  noted  that  there  are  instances  of  latent  intra- 
thoracic tumor,  in  which  there  are  neither  distinctive  symptoms,  if 
indeed  thei^e  be  any,  nor  physical  signs.  Instances  of  this  kind  occur 
in  every  large  series  of  autopsies.  On  the  other  hand,  it  is  usual  to 
find  marked  symptoms  or  marked  physical  signs,  or  both  combined. 
The  classification  of  these  cases  from  a  clinical  point  of  view,  which 
seems  to  us  most  likely  to  be  productive  of  useful  results,  in  rendering 
the  subject  clear  and  diagnosis  accurate,  is  based  upon  the  prominence 
on  the  one  hand  of  S3miptoms,  or  on  the  other  of  physical  signs. 

We  may  distinguish  three  groups,  remembering,  of  course,  the  fact 
that  mixed  cases  are  apt  to  occur.  These  groups  are :  1.  That  in 
which  the  anterior  mediastinum  is  the  seat  of  the  growth,  and  in 
which  physical  signs  are  likely  to  be  prominent ;  2,  That  in  which  the 
middle  and  posterior  portions  of  the  mediastinum  are  involved,  and  in 
which  the  symptoms  predominate  over  the  physical  signs  ;  and  3.  That 
in  which  the  pleura  or  superficial  portion  of  the  lung  is  involved,  and 
in  which  the  symptoms  and  physical  signs  are  of  equal  prominence. 
There  are,  of  course,  wide  variations  from  any  such  artificial  scheme, 
and  transitional  cases  are  of  frequent  occurrence. 

It  is  not  our  present  purpose  to  speak  exhaustively  of  the  symp- 
toms of  intrathoracic  tumors,  but  rather  to  sketch  the  outlines  and  to 
illustrate  the  subject  as  far  as  the  clinical  material  that  has  come 
under  our  notice  will  permit. 

I.  Intratlioracic  tumors  situated  in  the  anterior  mediastinum.  The 
tumors  of  this  situation  lie  immediately  under  the  sternum,  which  is 
frequently  pushed  forward,  and  may,  in  rare  instances,  be  eroded. 
Physical  examination  reveals  an  area  of  abnormal  dulness  or  flatness 
to  percussion,  having  a  more  or  less  irregular  shape.  There  may  be  a 
certain  amount  of  pulsation,  but  this  is  rarely  marked,  and  practically 


I 


CLINICAL    STUDY    OF    INTRATHORACIC    TUMORS.       207 

never  is  there  a  sharp  diastolic  shock.  If  the  growth  extends  upward 
sufficiently  far,  it  may  be  possible  (as  in  Case  I.)  to  feel  an  abnormal  mass 
in  the  depths  of  the  suprasternal  fossa.  Not  rarely  these  tumors  give 
rise  to  secondary  nodes  in  the  cervical  lymphatic  glands.  Ausculta- 
tion over  the  area  of  dulness  may  be  entirely  negative,  but  in  not  a  few 
cases  the  breath-sounds  and  heart-sounds  are  well  transmitted.  The 
pressure  exerted  upon  the  aorta  or  root  of  the  pulmonary  artery  may 
be  such  that  a  distinct  systolic  bruit  results. 

The  symptoms  are  mainly  dependent  upon  the  pressure  exerted 
upon  the  venous  trunks,  the  superior  vena  cava,  the  right  and  the 
left  innominate  veins.  These  vessels,  less  resistant  than  the  neigh- 
boring arteries,  early  suffer  compression  and  may  be  invaded  by  the 
growth  which  penetrates  their  walls  and  proliferates  within,  or  there 
may  be  complete  occlusion  by  thrombosis.  The  result  of  these  con- 
ditions is  distention  of  the  veins  of  the  upper  extremities,  the  head, 
neck,  and  upper  part  of  the  chest.  Coldness,  lividity,  oedema,  and 
clubbing  of  the  finger-ends  result,  and  the  venous  channels  may  be 
greatly  dilated  and  tortuous.  Pressure  upon  the  arteries  is  of  less 
importance  on  account  of  the  rigidity  of  their  walls,  but  inequality 
of  the  radial  pulses  has  sometimes  been  observed.  The  nerves  of 
this  portion,  and  in  particular  the  inferior  laryngeal,  are  often  involved. 
Hoarseness  and  aphonia  are  frequent  symptoms.  A  number  of  cases 
are  recorded  in  which  the  sympathetic  was  compressed  with  resulting 
inequality  of  the  pupils.  The  trunk  of  the  vagus  is  less  frequently 
involved  than  in  the  cases  in  which  the  tumor  occupies  a  plane  more 
posteriorly,  or,  at  least,  if  this  nerve  is  involved,  characteristic  symp- 
toms will  be  wanting  for  reasons  that  will  presently  be  discussed.  Not 
infrequently  acute  pericarditis  or  pleurisy  with  pain  and  effusion  super- 
vene. When  the  tumor  reaches  a  large  size,  dyspnoea  is  likely  to  be 
present,  and  may  be  marked ;  and  the  same  symptom  occurs  when 
extension  of  the  growth  has  taken  place  posteriorly.  The  general 
appearance  of  the  patient  furnishes  no  positive  indications  ;  emacia- 
tion and  anaemia  are  usually  present,  but  true  cachexia  is  rare.  In  our 
experience  this  absence  of  cachexia  is  more  frequent  in  malignant 
growths  of  the  anterior  than  of  the  posterior  mediastinum  or  of  the 
pleura  and  lungs.  Pain  may  be  present  and  may  be  decided,  but  is, 
on  the  contrary,  frequently  absent.  In  general,  it  is  a  much  less 
prominent  indication  than  in  aneurism. 
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The  following  case  is  one  of  primary  sarcoma  of  the  thymus  gland, 
in  which,  however,  at  the  stage  at  which  it  came  under  observation 
extension  had  taken  place  to  the  neighboring  lymphatic  glands,  to 
the  posterior  mediastinum,  and  to  the  abdominal  lymphatic  nodes. 
(See  Plate  I.)  There  was  also  a  complicating  pleural  effusion  of 
dropsical  character.  The  diagnosis  was  readily  made  by  the  distended 
veins,  clubbed  fingers,  enlarged  glands  of  the  neck,  the  palpable  tumor 
in  the  suprasternal  fossa,  and  the  physical  examination  of  the  chest. 
Unfortunately  the  history  was  not  obtainable,  and  the  progress  of  the 
symptoms  could  not  be  ascertained  : 

Case  I. — G.  B.,  a  Hungarian  lad,  aged  twenty  years,  was  treated  in  the 
wards  of  the  University  Hospital  during  December  and  January,  1893-94. 
It  was  impossible  to  get  from  him  any  intelligible  statement  of  his  previous 
health  or  of  the  progress  of  the  illness  which  brought  him  to  the  hospital. 
He  was  a  miner,  and  had  been  at  work  in  the  anthracite  coal-mines  of 
Eastern  Pennsylvania  as  late  as  October,  1893.  He  stated,  however,  that  he 
had  been  ill  for  six  months  before  he  entered  the  hospital,  and  that  he  had 
suffered  principally  with  shortness  of  breath. 

The  following  notes  were  recorded  at  the  time  of  his  admission. 

Inspection.  The  patient  presents  a  remarkable  appearance  in  his  features 
and  posture.  The  eyes  are  somewhat  protruding,  the  face  is  puffed,  patchy 
flushing  is  noted  from  time  to  time  about  the  cheeks  and  chin,  and  the  fore- 
head is  covered  with  large  sweat-drops.  The  neck  is  swollen,  and  its  circum- 
ference just  above  the  clavicles  is  decidedly  greater  than  that  above.  The 
posture  habitually  assumed  is  one  in  which  the  patient  leans  forward  and  to 
the  right,  resting  his  weight  on  the  right  elbow.  At  first  sight,  he  has  the 
appearance  of  a  kyphotic,  but  there  is  no  curvature  of  the  spine,  excepting 
that  the  lumbar  portion  is  rather  convex  than  concave.  The  veins  of  the 
neck,  upper  thoracic  region,  and  lateral  portions  of  the  abdomen  are  greatly 
distended.  The  hands  are  cold  and  cyanotic;  the  fingers  are  club-shaped. 
The  sternum  is  prominent  above  and  the  lymphatic  glands  of  the  neck  pro- 
ject as  knobs.  The  antero-posterior  diameter  of  the  body  is  everywhere 
greater  than  the  lateral. 

Percussion.  The  percussion-note  over  the  right  lung  is  hyper-resonant 
anteriorly  and  posteriorly.  Liver-dulness  begins  at  the  sixth  rib.  The  left 
is  also  hyper-resonant  above,  but  below  a  line  passing  through  the  nipple  and 
angle  of  the  scapula  the  note  is  dull.  This  dulness  is  movable  and  evidently 
due  to  fluid.  In  the  central  part  of  the  chest  is  found  an  area  of  dulness 
bounded  to  the  right  by  a  line  running  from  clavicle  to  liver-dulness,  one- 
half  inch  to  the  right  of  the  sternum  ;  on  the  left  by  a  diagonal  line  extend- 
ing from  the  clavicle  one-half  inch  outside  the  sternum  downward  to  a  little 
beyond  the  left  nipple,  then  vertically  downward  to  the  seventh  rib  and 
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horizontally  over  to  the  liver  dulness.  This  area  is  resistant  and  completely 
flat  ou  percussion.  There  is  cardiac  pulsation  somewhat  below  the  usual 
point  and  not  distinct. 

Palpation.  The  apex-beat  is  discernible  only  as  a  diffuse  or  indefinite  jog- 
ging in  the  situation  indicated.  Vocal  fremitus  is  distinct  everywhere  over 
the  right  lung.  On  the  left  side  it  is  exaggerated  above  the  mediastinal  dul- 
ness and  the  pleural  effusion  before  indicated. 

Auscultation.  The  breath  sounds  on  the  right  side  are  soft  and  pro- 
longed, especially  the  expiration  ;  occasionally  sonorous  rales  accompany  the 
latter.  On  the  left  side  the  breathing  is  exaggerated,  except  at  the  lowest 
point  of  pulmonary  resonance,  where  there  is  distinct  bronchial  breathing. 
The  heart  sounds  are  weak  and  muffled.  The  second  sound  is  accentuated  at 
both  pulmonic  and  aortic  cartilages.  There  is  no  murmur.  The  radial 
pulses  are  extremely  tense  and  cord-like,  but  are  compressible.  There  is  no 
atheroma.  The  pulse-wave  is  quite  vigorous,  and  decidedly  more  so  on  the 
left  side. 

Examination  of  the  superficial  glands  shows  them  to  be  enlarged  in  various 
situations.  In  the  neck  are  found  a  large  number  of  separately  enlarged 
nodes,  but  in  the  lower  part  of  the  neck,  on  the  left  side,  is  found  one  group 
of  glands  fused  homogeneously.  The  axillary  glands  are  similarly  enlarged 
and  the  epitrochlear  very  slightly.  Deep  palpation  in  the  supra-sternal  fossa 
reveals  a  globose  mass  behind  the  manubrium.  This  has  the  faintest  trace, 
if  any,  of  pulsation.     There  is  no  tracheal  tugging. 

The  examination  of  the  blood  showed  2,930,000  red  corpuscles,  9370  leuco- 
cytes, and  55  per  cent,  of  haemoglobin.  There  were  more  than  the  usual 
percentage  of  eosinophiles  and  lymphocytes,  and  the  red  corpuscles  were 
quite  irregular  in  size. 

Examination  of  the  tirine  showed:  sp.  gr.  1026;  acid;  no  albumin;  no 
sugar ;  deposit  of  amorphous  urates. 

The  abdomen  was  greatly  distended  by  tympany,  and  on  firm  palpation 
there  seemed  to  be  an  intra-abdominal  growth  high  up.  This  could,  how- 
ever, not  be  accurately  determined. 

On  December  27th  the  note  reads  :  Cardiac  impulse  to-day  is  very  marked 
at  the  xiphoid  cartilage.  The  patient  has  been  growing  more  uncomfortable, 
and  dyspnoea  is  increasing. 

On  January  1st  it  was  noted  that  the  dulness  at  the  lower  part  of  the  left 
chest  had  increased  and  was  distinctly  movable.  It  was  also  noticeable  that 
the  veins  of  the  chest  became  distended  during  expiration  and  collapsed 
during  inspiration. 

On  January  11th  the  feet  and  legs  were  very  oedematous.  Orthopnoea 
was  growing  decided.  The  abdominal  walls  were  distended  by  tympany  and 
the  mass  within.  The  venous  network  on  the  front  of  the  chest  was  very 
pronounced.  The  arms  were  livid.  The  left  pulse  was  distinctly  fuller  than 
the  right ;  the  pupils  were  equal  and  reacted  normally  to  light. 

On  January  12th  distinct  leucocytosis  was  noted,  and   there  were  many 
Am  Phvs  14 
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microcytes  and  macrocytes,  but  the  exact  blood-count  was  not  recorded.  The 
temperature  chart  has  unfortunately  been  lost,  but  there  were  frequent  slight 
elevations,  and  toward  the  end  of  life  there  was  almost  constantly  some  degree 
of  fever. 

Autopsy.  On  opening  the  thoracic  cavity  a  large  tumor  was  found,  occu- 
pying mainly  the  anterior  mediastinum.  This  was  somewhat  irregularly 
nodulated  and  lobulated,  and  extended  over  the  root  of  the  great  vessels  and 
heart,  much  like  a  bell  or  cap.  The  lower  surface  was  intimately  attached  to 
the  pericardium,  but  the  inner  surface  of  this  membrane  was  perfectly  smooth 
and  not  involved  in  the  growth.  The  mass  enveloped  all  of  the  great  vessels, 
together  with  the  trachea,  and,  to  a  lesser  extent,  the  oesophagus,  the  bronchi, 
and  the  nerves  of  the  posterior  mediastinum.  It  extended  backward  on  each 
side  over  and  around  the  bronchi  and  vessels  at  the  root  of  the  lung,  particu- 
larly on  the  right  side,  and  was  continuous  with  a  smaller  and  somewhat 
denser  growth  in  the  posterior  mediastinum,  which  extended  downward  to 
the  diaphragm.  None  of  the  vessels  were  completely  occluded,  but  the  right 
innominate  vein  was  greatly  compressed.  In  the  posterior  mediastinum  the 
oesophagus,  aorta,  nerves,  and  veins  were  all  surrounded  by  the  mass.  On  a 
closer  examination,  the  growth  anteriorly  was  found  to  contain  numerous 
areas  of  softening  and  of  cystic  formations;  the  former  containing  cheesy 
material,  and,  in  some  places,  calcareous  particles  quite  abundantly  ;  the 
latter  areas  dark  grumous  liquid.  The  left  pleural  cavity  contained  a  con- 
siderable quantity  of  clear  serous  liquid,  but  there  was  no  involvement  or 
inflammation  of  the  pleura  itself.  The  left  lung  was  somewhat  compressed 
and  cedematous.  The  right  pleura  and  lung  were  normal.  The  abdomen 
contained  a  second  and  huge  growth,  which  occupied  the  upper  portion  of 
the  cavity  and  was  situated  for  the  most  part  behind  the  peritoneum  sur- 
rounding the  aorta  and  its  branches,  and  the  vena  cava  as  far  down  as  the 
iliac  branches.  The  greatest  mass  of  the  tumor,  however,  was  above.  It 
extended,  also,  forward  to  the  root  of  the  mesentery  and  surrounded  some  of 
the  coils  of  intestine.  This  tumor  was  lobulated,  and  presented  an  appear- 
ance like  that  of  greatly-enlarged  lymphatic  glands  which  had  softened  and 
undergone  some  calcareous  deposition. 

Microscopical  examination  of  portions  of  the  large  mediastinal  mass  and  of 
fresh  nodules  on  the  outer  wall  of  the  pericardial  sac  showed  small,  round 
cells  with  delicate  fibrous  stroma.  The  tumor  may  be  regarded  as  a  round- 
celled  or  lymphosarcoma. 

A  second  case  reported  some  years  ago  by  one  of  the  writers  (Dr. 
Pepper)  was,  in  all  probability,  similar  to  the  last,  but  was  marked  by 
the  prominent  part  assumed  by  complicating  inflammation  and  inva- 
sion of  the  pleura.  Points  of  interest  as  bearing  on  the  diagnosis 
were  the  persistent  pain  and  the  extreme  orthopncea,  with  the  irreg- 
ular character  of  the  physical  signs,  all  of  which  pointed  to  something 
more  than  simple  pleural  effusion. 
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Case  II.  [Trans.  Phila.  Path.  Society,  vol.  vii.  page  71). — The  case  was 
under  the  care  of  Dr.  T.  J.  Yarrow,  with  whom  Dr.  Pepper  saw  it  in  con- 
sultation. The  patient  was  an  active  business  man,  aged  fifty  six  years. 
There  was  no  predisposition  to  cancer.  He  had  been  subject  to  a  bronchial 
cough  for  years.  In  May,  1876,  he  had  an  attack  of  acute  malarial  fever  of 
short  duration.  A  mouth  later  he  came  under  observation  with  a  marked 
eifusion  of  the  right  pleural  sac  which  caused  violent  orthopnoea.  There 
was  localized  chest  pain,  absence  of  respiratory  murmur,  and  dulness  on  the 
right  side.  These  signs  gradually  diminished,  and  after  a  month  he  was 
much  improved.  During  this  period,  also,  there  were  heavy  coating  of  the 
tongue,  torpid  bowels,  and  scanty  urine.  After  he  began  to  go  out  there  was 
a  return  of  the  effusion  and  dangei'ous  orthopnoea ;  this  was  in  September. 
Distinct  prominences,  with  severe  pain,  were  now  first  noted.  The  earliest 
prominence  to  appear  was  over  the  ninth  rib  of  the  right  side,  four  inches 
from  the  spine.  The  second  was  below  the  sternal  end  of  the  right  clavicle ; 
the  third  on  the  right  side,  in  the  line  of  the  armpit,  about  the  tenth  rib.  The 
signs  of  the  second  pleural  effusion  never  entirely  disappeared,  and  there  was 
no  subsidence  of  the  pain. 

Early  in  October  the  following  conditions  were  noted :  There  was  great 
emaciation  but  no  cachexia,  though  there  was  great  pallor.  There  was  pro- 
fuse sweating  at  irregular  periods,  and  sometimes  so  profuse  as  to  require 
several  changes  of  clothing.  Sleep  was  disturbed  by  continuous  and  pro- 
gressively increasing  pain,  which  was  specially  marked  over  the  prominences, 
but  also  along  the  nerves  of  the  right  arm.  There  was  a  severe,  dry  cough. 
The  right  chest  was  enlarged,  and  the  heart  was  displaced  toward  the  left 
side.  Irregular  dulness  was  discovered  by  percussion  of  the  right  side.  At 
the  apex  anteriorly  the  note  was  dull ;  posteriorly  there  was  complete  flatness. 
The  lower  part  of  the  lung  anteriorly  was  resonant.  There  was  no  change  in 
the  distribution  of  dulness  when  the  patient  changed  his  position.  Faint 
and  distant  bronchial  breathing  was  heard  posteriorly;  over  the  resonant 
area  in  front  the  respiratory  murmur  was  normal.  There  was  no  distention 
of  the  veins  of  the  face,  neck,  or  right  arm.  The  prominences  increased  in 
size.  The  eflusion  did  not  largely  reaccumulate  after  a  second  aspiration. 
Great  loss  of  flesh  and  strength,  with  severe  cough,  and  excessive  pain  pre- 
ceded death. 

At  the  autojmj  a  large  mass  resembling  an  encephaloid  sarcoma  was  found 
in  the  anterior  mediastinum.  This  was  attached  to  the  sternum  and  also  to 
the  outside  of  the  pericardium.  The  heart  was  displaced  toward  the  left.  The 
pericardium  showed  evidence  of  an  old  pericarditis.  On  the  right  side,  corre- 
sponding with  the  prominences  already  described,  were  extensive  cancerous 
masses.  In  the  case  of  the  one  over  the  apex  in  front,  the  morbid  growth  also 
involved  the  intercostal  tissues  and  the  second  and  third  ribs.  The  mass  on 
the  posterior  surface  was  very  large  and  very  extensive,  and  involved  both 
layers  of  the  pleura,  and  also  the  superficial  layer  of  lung  tissue  at  a  few 
points.     It  reached  from  about  the  third  rib  down  to  near  the  diaphragm, 
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and  was  fully  one  inch  thick  in  some  places.  The  mass  low  down  on  the  side 
was  smaller,  also  involved  both  layers  of  the  pleura,  and  was  continuous  with 
a  large  growth  which  involved  the  whole  thickness  of  the  diaphragm.  The 
anterior  part  of  this  muscle  was  chiefly  affected ;  the  growth  in  places  was 
fully  one-half  to  two  inches  in  thickness,  and  the  disease  extended  across  to 
the  median  line,  where  it  was  continuous  with  the  mediastinal  growth  before 
described.  At  one  spot  over  the  convexity  of  the  liver  there  was  an  exten- 
sion of  cancerous  disease  to  the  capsule  and  superficial  layer  of  the  tissue  of 
that  organ.  There  was  no  pleural  effusion.  The  lung  itself  contained  but  a 
few  cancerous  nodules,  and  was  for  the  most  part  wholly  crepitant  excepting 
the  apex  and  posterior  parts,  which  were  oedematous.  The  liver  was  enlarged 
and  congested ;  the  other  organs  were  healthy. 

The  microscopic  examination  was  not  made,  but  there  can  be  little 
doubt  that  this  w'as  an  instance  of  sarcoma  of  the  thymus,  with 
secondary  extensions. 

II.  Intratlioracic  tumors  situated  in  the  middle  and  posterior 
portions  of  the  space  around  the  bronchi,  oesophagus,  aorta,  and 
nerves  of  these  regions  are  particularly  apt  to  produce  marked  symp- 
toms, even  before  the  tumor  has  reached  large  size.  We  have  seen 
an  aneurism  no  larger  than  a  pigeon's  egg  cause  the  most  violent 
dyspnoea  possible,  and  cases  of  pronounced  symptoms  due  to  tuber- 
culous peri-bronchial  glands  in  children  are  not  unusual ;  but  our 
experience  has  not  included  a  case  where  a  tumor  of  small  size  has 
acted  in  this  way.  It  does  occur  at  times,  however.  The  most  decided 
symptom,  as  a  rule,  of  tumors  in  this  situation  is  dyspnoea,  which 
may  increase  to  highest  grade  of  orthopnoea.  The  inspiration  is  often 
painfully  labored  and  stridulent ;  recession  of  the  supraclavicular  and 
suprasternal  fossse  and  of  the  base  of  the  chest  is  often  marked. 
Cough  is  usually  present  and  may  vary  widely  in  character.  Some- 
times it  is  loud  and  ringing ;  at  other  times  constant  and  hacking. 
The  sputa  are  muco-purulent  as  a  rule,  but  not  rarely  are  blood- 
stained, particularly  Avhen  penetration  of  the  bronchial  Avail  has  oc- 
curred ;  and  even  particles  of  the  tumor  may  be  expectorated.  AVhen 
the  vagus  is  compressed  or  involved  there  is  a  peculiarly  paroxysmal 
form  of  cough,  often  with  a  whooping  quality,  and  attended  at  times 
with  paroxysms  of  dyspnoea  as  well.  This  may  occur  where  but  one 
vagus  is  involved,  though  experimentall}^  both  must  be  cut  to  produce 
analogous  symptoms.  Sir  \Yilliam  Gull  explained  this  by  showing 
that  in  case  of  only  one  of  the  nerves  being  cut  the  impulses  travelled 


CLINICAL    STUDY    OF    INTRATHORACIC    TUMORS.      213 

to  the  opposite  side  through  the  pulmonary  plexus  whose  anastomosis 
is  very  free.  In  case  of  tumors,  however,  the  pulmonary  plexus  is 
apt  to  be  coincidently  involved,  and  disease  of  but  one  nerve  is  neces- 
sary to  cause  the  symptoms.  This  explanation  serves  to  show  also 
why  the  symptoms  indicated  are  more  common  in  cases  of  involve- 
ment of  the  vagus  in  the  posterior  mediastinum  than  when  it  is  impli- 
cated in  a  mass  high  up  in  the  anterior  mediastinum  and  neck.  The 
same  disease  of  the  vagus  is  invoked  to  explain  the  attacks  of  vomiting, 
and  the  seizures  of  cardiac  palpitation,  irregularity,  or  syncope  at 
times  observed.  Pressure  upon  the  azygos  veins  may  occasion  ojdema 
of  the  upper  part  of  the  abdomen  and  serous  effusions  of  the  chest; 
not  rarely  pleural  effusions  are  due  to  complicating  inflammation  or 
neoplasm  of  the  pleura. 

Tumors  of  the  posterior  mediastinum  more  commonly  cause  rapid 
emaciation,  and  partial,  if  not  typical,  cachexia.  This  may  be  due  to 
the  greater  intensity  of  the  symptoms,  the  greater  frequency  of 
involvement  and  destruction,  by  pressure  necrosis  or  ulceration,  of 
the  lung  substance;  and  sometimes  in  particular  to  pressure  upon 
the  oesophagus  and  thoracic  duct.  Dysphagia  is  a  pronounced 
symptom  in  some  instances,  and  may  for  a  long  time  be  the  only  one, 
though  this  is  unusual.  Deep-seated  pain  is  sometimes  complained 
of,  and  in  rare  instances  darting  neuralgic  pains  radiate  along  the 
nerves. 

Fever  is  more  likely  to  occur  in  growths  of  the  posterior  mediasti- 
num than  in  those  of  the  anterior.  Bennett  first  drew  attention 
prominently  to  this  as  a  symptom  of  glandular  tumors  of  the  chest, 
but  elevations  of  the  temperature  may  occur  in  any  case.  Usually 
the  elevations  are  slight,  but  where  there  is  considerable  pressure 
upon  the  bronchus  and  lung,  and  particularly  in  cases  of  ulcerative 
carcinoma,  high  and  irregular  fever  and  marked  sweating  have  been 
noted.  Where  the  circulation  is  greatly  impeded,  and  this  applies 
with  peculiar  force  to  anterior  mediastinal  tumors,  depression  of  the 
body-temperature  has  often  been  observed. 

The  following  case  illustrates  very  well  the  symptoms  in  a  case  of 
tumor  of  the  posterior  mediastinum  of  moderate  size.  One  peculi- 
arity of  note  was  the  dulness  on  percussion  over  the  left  lung  ante- 
riorly. There  was  neither  pleural  effusion  nor  involvement  of  the 
tissues  in  that  situation  by  new  growth  to  explain  the  physical  sign ; 
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and  in  all  probability  it  depended  upon  alteration  of  the  intravesicular 
tension  due  to  compression  of  the  left  bronchus  : 

Case  III.  M.  K.,  aged  seventy-five  years,  was  admitted  to  the  medical 
ward,  presenting  the  following  conditions:  She  was  much  emaciated  and  of 
an  extremely  anaemic  appearance.  The  striking  and  practically  the  only 
symptoms  were  extreme  dyspnoea  and  restlessness.  The  patient  lay  on  the 
side,  but  moved  continuously  from  the  one  side  to  the  other.  Physical  exami- 
nation revealed  marked  dulness  over  the  anterior  part  of  the  left  chest,  with 
diminished  respiration.  There  was  a  systolic  cardiac  murmur  and  appar- 
ently hypertrophy  of  the  heart.  There  was  no  particular  change  in  the 
symptoms,  and  the  patient  soon  expired. 

Post-mortem.  The  pericardial  and  pleural  sacs  were  normal ;  the  heart 
was  enlarged.  At  the  root  of  the  left  lung  was  found  a  mass  of  solid  tissue, 
pressing  upon  and  enveloping  the  left  bronchus.  This  mass  was  continuous, 
with  similar  new  growth  eaveloijing  the  trachea  and  other  structures  of  the 
posterior  mediastinum.  On  section,  the  tumor  was  found  to  be  composed  of 
a  mass  of  altered  lymphatic  glands;  it  was  of  a  gelatinous  appearance,  and 
exuded  a  viscid,  milky  liquid.  Numerous  small  nodules  were  found  in  the 
pericardium  and  pleura  of  the  left  lung  adjacent  to  the  tumor.  Microscopic 
section  showed  this  to  be  a  lympho-sarcoma. 

The  next  case  was  one  of  secondary  cancer  of  the  glands  of  the 
posterior  mediastinum  in  which  the  symptoms  and  physical  signs  were 
scarce  marked  enough  to  warrant  a  diagnosis,  and,  indeed,  this  had 
not  been  made.  The  dyspnoea  did  become  quite  extreme  immediately 
before  death,  but  there  Avas  a  high  grade  of  cachexia  and  asthenia, 
and  there  was  neither  any  stridor  nor  any  definite  physical  sign  of 
tumor : 

Case  IV.  X.  Y.,  an  old  lady,  under  observation  with  symptoms  pointing 
to  cancer  of  the  stomach,  was  noticed  to  become  more  and  more  dyspnoeic 
and  to  have  more  or  less  cough.  Physical  examination  failed  to  reveal  any 
condition  of  the  heart  or  the  lungs  likely  to  produce  these  symptoms,  but  it 
was  remarked  that  the  respiratory  murmur  was  decidedly  lessened.  This 
was  as  marked  on  one  side  as  the  other.  She  was  emaciated  to  an  extreme 
degree,  and  soon  died  of  exhaustion.  At  the  autopsy  a  large  pyloric  carci- 
noma with  dilatation  of  the  stomach  was  discovered,  and  there  was  a  mass  of 
enlarged  lymphatic  glands  the  size  of  a  large  apple  in  the  posterior  mediastinum 
at  the  roots  of  the  lungs.  The  bronchi  were  pressed  upon,  but  not  seriously  ; 
and  there  was  no  involvement  of  other  structures.  Microscopic  examination 
of  the  gastric  tumor  and  of  the  mediastinal  glands  confirmed  the  diagnosis 
of  carcinoma. 
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In  the  following  case  the  tumor  had  evidently  begun  in  the  posterior 
mediastinum,  but  at  the  time  it  came  under  observation  the  symptoms 
of  a  complicating  pleural  involvement  and  of  pleuritic  effusion  were 
even  more  pronounced  than  those  of  the  original  mediastinal  disease. 
(See  Plates  II.  and  III.)  Definite  aid  was  rendered  in  the  diagnosis 
of  this  case  by  the  swelling  of  one  of  the  ribs,  and  by  the  removal 
through  aspiration  of  intensely  hemorrhagic  liquid.  The  case  was 
seen  in  consultation  with  Dr,  J.  L.  Forwood,  of  Chester  : 

Case  V.  Mr.  D.,  aged  fifty-four  years,  had  been  a  good  liver.  There  was 
no  specific  history.  His  illness  began  insidiously  about  seven  months  before 
he  came  under  observation,  and  developed  progressively.  The  main  symp- 
toms were  progressive  dyspnoea,  increased  by  exertion;  cough  of  a  somewhat 
paroxysmal  character ;  and  later  intense  pain  referred  to  the  side  and 
upper  part  of  the  left  chest.  The  sputa  were  sometimes  bloody.  Emacia- 
tion was  moderate,  but  there  was  marked  pallor,  though  no  distinct  cachexia. 
The  temperature  was  little  if  at  all  elevated.  There  was  little  sweating. 
Toward  the  close  of  his  life  the  position  of  greatest  comfort  was  sitting 
upright  and  leaning  well  forward.  A  painful  swelling  of  the  fourth  left 
rib  in  the  axillary  line  appeared  about  two  months  before  death. 

Physical  examination,  shortly  before  death,  showed  marked  impairment  of 
expansion  of  the  upper  part  of  the  left  chest.  The  heart  was  somewhat 
but  not  greatly  displaced,  and  was  apparently  normal.  The  enlargement  of 
the  rib  was  visible  and  palpable,  and  was  the  seat  of  pain  and  tenderness. 
It  seemed  firm  to  the  touch.  Over  the  upper  lobe  of  the  lung,  both  front 
and  back,  there  was  great  decrease  of  the  vocal  fremitus  and  resonance,  with 
absolute  flatness  on  percussion,  and  an  extremely  weak  respiratory  murmur. 
Over  the  lower  lobe  of  the  lung  the  percussion  was  full  and  the  breath  sounds 
were  almost  normal.  The  right  lung  seemed  entirely  normal.  There  were 
no  physical  signs  pointing  to  aneurism.  Exploratory  puncture  of  the  upper 
part  of  the  left  pleural  sac  was  performed,  and  marked  hemorrhagic  fluid 
was  withdrawn.  This  was  submitted  to  microscopic  examination,  but  no  dis- 
tinctive elements  were  discovered.     Death  occurred  soon  after  this  time. 

The  autopsy  was  performed  the  day  after  death.  The  swelling  and  bulging 
of  the  fourth  rib  was  still  quite  apparent.  On  opening  the  thoracic  cavity 
there  was  found  a  considerable  quantity  of  bloody  liquid  in  the  upper  part  of 
the  left  pleural  sac.  The  lung  itself  was  pressed  downward  and  against  the 
chest  wall.  It  was  soft  and  oedematous,  and  was  easily  torn  by  the  fingers  in 
the  attempt  to  remove  it.  Opposite  the  external  swelling  alluded  to  there 
was  a  mass  of  tumor  tissue  which  had  involved  the  rib  and  invaded  the 
pleura  and  lung  within.  The  rib  itself  was  somewhat  eroded  and  brittle. 
The  tissues  of  the  chest  wall  were  considerably  infiltrated  as  far  outward  as 
the  superficial  muscles  and  for  an  inch  or  more  around  the  point  of  greatest 
bulging.     The  lungs  were  removed  together,  and  with  the  heart  attached. 
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There  was  then  discovered  a  mass  of  tumor  situated  at  the  root  of  the  left 
lung  and  extending  around  the  descending  aorta,  trachea,  and  other  struc- 
tures of  the  posterior  mediastinum.  In  particular,  however,  this  tumor 
invaded  the  substance  of  the  left  lung  as  a  dense  white  mass,  marked  in 
numerous  places  by  darkly  pigmented  lymphatic  glands.  Many  of  the  latter 
were  involved  in  the  disease,  but  some  were  apparently  healthy  and  merely 
surrounded  by  the  growth.  The  edge  of  the  tumor  where  it  merged  into  the 
lung  tissue  was  rather  sharply  defined,  but  did  not  show  any  evidence  of  the 
formation  of  a  capsule.  The  lung  substance  was  so  compressed  and  (edema- 
tous as  to  present  the  appearance  of  a  pulpy  mass.  Posteriorly  and  laterally 
the  mass  approached  the  surface  and  involved  the  pleura ;  and  it  was  in  this 
way  that  the  attachment  to  the  fourth  rib  and  its  involvement  had  taken 
place.  Some  of  the  glands  at  the  root  of  the  right  lung  were  involved,  but 
there  was  no  extension  of  the  disease  into  the  lung  substance.  The  outer 
surface  of  the  pericardium  was  involved,  but  within  the  membrane  was 
healthy.  The  heart  and  other  organs  were  not  invaded.  A  large  calculus 
was  found  in  the  pelvis  of  the  left  kidney,  also  a  quantity  of  gravel. 

The  tumor,  though  it  surrounded  the  bronchus  of  the  left  lung,  the 
trachea,  and  to  a  large  extent  the  aorta,  did  not  cause  serious  compression 
of  any  of  these  structures. 

Microscopic  examination  of  the  growth  showed  it  to  be  a  lympho-sarcoma. 

In  the  next  case,  though  the  autopsy  revealed  involvement  of  both 
the  anterior  and  posterior  mediastinal  spaces,  the  earliest  symptoms 
referred  to  the  latter,  and  throughout  the  case  the  prominence  of 
these  symptoms  and  the  absence  of  physical  signs  indicative  of  tumor 
of  the  anterior  mediastinum  leave  little  doubt  but  that  the  origin  was 
in  the  posterior  space.  The  specimens  in  this  case  have  unfortunately 
been  lost,  and  there  must  remain  a  certain  amount  of  doubt  as  to  the 
exact  point  of  origin,  if  not  of  the  nature  of  the  tumor  itself.  The 
Committee  on  Morbid  Grow^ths,  of  the  Philadelphia  Pathological  So- 
ciety, reported  that  the  tumor  was  carcinoma.  There  are  facts,  how- 
ever, even  disregarding  our  present  knowledge  of  the  greater  rarity 
of  carcinoma,  which  would  incline  us  to  the  view  that  this  was  a  case 
of  sarcoma  after  all.  The  latter  form  of  new  growth  is  certainly  more 
apt  to  occasion  "  disease  of  the  glands  in  both  the  anterior  and  pos- 
terior mediastinum,  forming  masses  of  considerable  size."  Carcino- 
matous tumors  are  more  likely  also  to  undergo  degeneration  or  ulcer- 
ation and  neurotic  breaking  down  of  surrounding  structures  than  was 
the  case  in  this  instance.  If  this  was  indeed  a  cancer,  the  point  of 
origin  was  probably  either  the  oesophagus  or  the  root  of  the  right 
bronchus.     Against  the  latter  view,  and  we  might  say,  at  the  same 
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time,  against  the  view  of  the  cancerous  nature  of  the  disease,  was  the 
fact  that  the  right  bronchus  was  merely  compressed  and  not  pene- 
trated ;  the  oesophagus  is  said  to  have  been  "  imbedded."  We  are 
strongly  of  the  opinion,  therefore,  that  the  case  was  one  of  sarcoma 
of  the  glands  of  the  posterior  mediastinum  in  the  first  instance,  fol- 
lowing which  more  general  glandular  involvement  occurred  : 

Case  VT.  [Trans,  of  the  Path.  Sociehj  of  Phila.,  1878-79,  vol.  ix.  p.  171.)— 
The  patient,  a  blacksmith,  aged  forty  years,  was  admitted  to  the  Philadelphia 
Hospital  presenting  the  signs  of  a  large  pleural  eflfusion  on  the  left  side,  ex- 
treme dyspnoea,  husky  whispering  voice,  and  slight  dysphagia.  The  history 
was  obscure,  though  it  appeared  that  for  two  years  there  had  been  occasional 
dysphagia  and  increasing  huskiness  of  voice;  and  that  for  three  months  there 
had  been  increasing  dyspnoea.  On  examination  the  physical  signs  of  pressure 
on  the  right  bronchus  were  detected,  and  some  enlarged  and  hard  lymphatic 
nodes  were  found  in  the  left  supraclavicular  space.  The  diagnosis  was  made 
of  primary  cancer  of  the  intra-thoracic  glands  pressing  on  the  right  bronchus, 
oesophagus,  trachea,  and  azygos  vein.  Death  occurred  suddenly  from  collapse. 
The  autopsy  revealed  cancerous  disease  of  the  glands  in  both  the  anterior 
and  posterior  mediastinum,  forming  masses  of  considerable  size.  The  right 
bronchus  was  compressed.  The  oesophagus  and  descending  aorta  were  partly 
imbedded  in  the  cancerous  growth.  The  azygos  and  hemiazygos  veins  were 
involved,  and  so  imbedded  that  it  was  impossible  to  dissect  them  out.  Large 
pleural  effusion  existed  on  the  left  side. 

The  Committee  on  Morbid  Growths,  to  whom  the  specimen  was  referred, 
reported:  "The  specimen  ....  is  found,  by  microscopic  examination,  to 
consist  of  fibrous  tissue  stroma  arranged  so  as  to  form  alveolar  spaces,  in 
which  spaces  are  seen  epithelial  cells.  This  arrangement  of  structure  is 
characteristic  of  carcinoma — variety  scirrhous.  The  enlarged  glands  from 
the  neck  have  undergone  a  similar  metamorphosis,  as  shown  by  microscopic 
examination." 

III.  Tumors  originating  in  the  pleura  and  lung.  The  third  place 
of  importance  from  which  intra-thoracic  tumors  are  found  to  spring  is 
the  pleura.  In  very  many  of  these  there  is  soon  a  certain  amount  of 
involvement  of  the  underlying  lung  structure,  and,  indeed,  it  is  quite 
likely  that  in  some  instances  the  growth,  though  seemingly  pleural  in 
origin,  first  involves  the  subpleural  tissues. 

The  symptoms  in  these  cases  may  be  exceedingly  puzzling.  In  a 
great  majority  of  cases  the  first  diagnosis  is  pleurisy.  This  is  justified 
by  the  apparently  sudden  onset  of  many  cases,  the  sharp  pains  in  the 
side,  cough,  the  development  of  dyspnoea,  and  the  detection  later  of 
signs  of  effusion.     There  are,  however,  marked  difierences  even  in 
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these  symptoms  in  malignant  disease  and  simple  inflammation  of  the 
pleura.  In  the  former  the  pain  is  generally  much  sharper  and  less 
dependent  upon  the  movements  of  the  chest,  and  it  shows  less  ten- 
dency to  abate.  In  addition,  radiating  pains  are  often  found  to 
traverse  the  intercostal  nerves  or  the  nerves  of  the  neck  and  arms. 
The  cough  is  more  persistent  and  more  irritating,  and  if  the  lung  has 
become  involved  bloody  sputa  may  be  expectorated.  In  some  cases 
the  diagnosis  has  been  positively  established  by  the  detection  of  char- 
acteristic cells  or  groups  of  cells  in  the  sputa.  This  has  naturally 
been  more  frequent  where  the  lung  was  primarily  diseased  than  Avhere 
the  pleura  was  the  place  of  first  involvement.  Many  observers  have 
found  particles  of  cancerous  tissue,  and  several  were  enabled  to 
diagnose  the  less  ulcerative  sarcoma  (Huber,  Hampeln,  Kroenig,  Eich- 
horst).  Hairs  have  been  found  in  the  expectoration  in  dermoid  cysts, 
and  booklets  in  cases  of  hydatid  disease. 

When  pleural  eiFusion  is  present  the  difficulty  of  diagnosis  may  be 
even  greater  than  before.  It  is  noticeable,  however,  that  in  many 
cases  the  physical  signs  are  verj  irregular  and  sacculation  of  the  effu- 
sion is  frequently  present,  or  without  distinct  sacculation  it  may  be 
noted  that  the  physical  signs  do  not  change  with  changes  in  the  posi- 
tion of  the  patient.  Finally,  exploratory  puncture  is  of  the  greatest 
service.  The  liquid  thus  obtained  is  almost  always  hemorrhagic,  more 
so,  as  a  rule,  than  in  any  other  form  of  pleural  disease.  Micro- 
scopically, it  has  been  shown  by  several  observers  that  there  is  an 
excess  of  fatty  matter  in  the  form  of  oil  drops  ;  the  liquid  may  indeed 
be  decidedly  chyliform.  This  fatty  character  was  claimed  for  cancer 
alone  by  Quincke  and  Boegehold ;  but  Frtenkel  saw  it  in  a  case  of 
sarcoma.  The  last-named  observer  insists  also  on  the  diagnostic  value 
of  certain  large,  swollen  cells,  which  he  maintains  are  merely  altered 
endothelium,  but  which  seem  to  become  detached  and  transformed  in 
this  manner  only  in  cases  of  pleuritic  disease  of  malignant  character. 
Altogether,  aside  from  this  question  of  the  character  of  liquid  with- 
drawn, important  information  is  not  rareW  given  in  the  operation  itself 
by  the  resistance  off"ered  to  the  trocar.  Twice  our  suspicions  have  been 
confirmed  in  this  way  in  malignant  disease  of  the  pleura. 

The  general  appearance  of  the  patient  is,  as  a  rule,  quite  diff"erent 
from  that  of  a  person  suff'ering  with  ordinary  or  even  tubercular 
pleurisy.     Rapid  emaciation  and  extreme  anaemia  are  frequent,  and 
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cachexia,  though  not  as  frequent  as  we  might  expect,  is  occasionally 
noted. 

When  secondary  growths  are  deposited  the  diagnosis  becomes  almost 
certain.  If  the  lung  is  involved,  as  in  one  of  our  cases,  extreme  dysp- 
noea and  cough  are  noted,  and  the  physical  signs  may  give  important 
aid.  When  the  pleura  is  involved  near  the  apex,  primarily  or  sec- 
ondarily, hoarseness  and  other  signs  of  implication  of  the  recurrent 
laryngeal  nerve  are  of  frequent  occurrence  ;  and,  finally,  the  nature  of 
the  disease  can  scarcely  be  in  doubt  when,  as  so  frequently  occurs,  the 
ribs  are  invaded  or  bulged  by  large  masses  within. 

We  proceed  now  to  detail  the  three  cases  of  our  series  in  which  the 
pleura  was  primarily  involved.  In  tAvo  of  them  we  confess  there  must 
remain  a  reasonable  doubt  as  to  whether  or  not  there  was  involvement, 
first  of  all,  of  the  subpleural  pulmonary  tissue  in  the  one,  and  of  the 
periosteum  of  the  rib  in  the  other.  Our  own  opinion  is  in  favor  of 
the  pleural  origin,  but  we  shall  recur  again  to  this  after  detailing  the 
cases  in  question  : 

Case  VII.  E.  J.  B.,  aged  seven  years,  came  under  observation  in  May  of 
1894.  He  lived  in  a  distant  part  of  the  city,  and  was  placed  under  the  care  of 
Dr.  Moylan,  to  whom  we  are  indebted  for  the  clinical  notes.  His  previous 
health  had  been  entirely  good,  but  for  several  months  previous  to  May,  while 
attending  school,  he  began  to  ail.  Later,  he  complained  of  severe  pain  in  the 
left  side  near  the  lower  border  of  the  ribs  in  front.  His  attendant  at  that 
time  diagnosticated  pleurisy,  and  evidently  thought  lightly  of  it,  as  the  pa- 
tient was  permitted  to  continue  at  school.  The  pain  was  always  aggravated 
by  gastric  derangement,  particularly  by  flatulency,  and  the  child  continued 
to  lose  flesh  and  strength,  so  that  the  father  was  obliged  to  take  him  from 
school.  He  was  sent  to  the  seashore,  but  did  not  recuperate.  When  he  first 
came  under  notice,  in  the  middle  of  May,  the  child  was  highly  emaciated. 
On  physical  examination  the  apex  beat  was  seen  to  be  displaced  almost  to  the 
right  axillary  line.  The  left  intercostal  spaces  bulged,  and  there  was  almost 
complete  absence  of  the  respiratory  murmur,  with  flatness  on  percussion  from 
about  the  third  rib  downward.  There  was  no  fever.  He  had  no  appetite; 
and  severe  paroxysms  of  pain  in  the  left  side  and  loss  of  sleep  aided  in  re- 
ducing his  vitality.     There  was  practically  no  cough  or  expectoration. 

The  child  was  put  to  bed  and  carefully  fed.  Heart  tonics  were  admin- 
istered, and  after  a  few  days  an  exploratory  puncture  was  made  with  negative 
results.  Sarcoma  of  the  lung  and  pleura  was  now  diagnosed  bv  exclusion, 
but  a  resection  of  the  rib  was  performed,  and  the  diagnosis  was  completely 
confirmed.  The  operation  was  performed  in  the  hope  that  it  might  prove 
otherwise.  The  child's  condition  deteriorated  steadily,  and  he  died  a  few 
days  later. 
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At  the  autopsy  there  was  found  a  rather  circumscribed,  whitish,  soft  tumor 
of  the  antero-lateral  portion  of  the  base  of  the  left  hxng.  This  was  about 
the  size  of  a  small  orange ;  in  places  it  seemed  almost  encapsulated,  but  in 
front  was  firmly  attached  to  the  sixth  rib,  and  invasion  of  the  intercostal 
tissues  had  occurred.  Above  and  inward,  the  lung  bordering  on  the  tumor 
was  highly  oedematous,  compressed  and  pulpy.  There  was  some  slight  infil- 
tration from  the  growth.  The  upper  part  of  the  pleural  cavity  contained  a 
small  amount  of  bloody  fluid.     All  of  the  other  organs  were  normal. 

The  microscopic  examination  showed  the  growth  to  be  a  mixed  sarcoma. 
Most  of  the  cells  were  small  and  round,  but  some  were  spindle-shaped  or 
irregular. 

As  to  the  orio-in  of  this  growth,  we  admit  there  is  some  doubt.  In 
places  it  seemed  to  be  covered  by  pleura,  and  this  appearance  sug- 
gested the  form  of  subpleural  sarcoma,  referred  to  by  Coats  and 
others ;  but  the  centre  of  involvement  seemed  on  the  whole  rather  to 
be  the  pleura  itself,  with  extension  inward  to  the  lung  on  the  one 
hand,  and  outward  to  the  periosteum  of  the  rib  and  to  the  intercostal 
tissues  on  the  other. 

The  case  is  of  interest  also  from  the  early  age  of  the  patient.  This 
is  not  an  unusual  feature  of  intra-thoracic  tumors,  however,  as  will  be 
seen  from  the  fact  that  Edwards  has  tabulated  some  37  cases  in  his 
article  in  Keating's  Cyclopaedia  of  Diseases  of  Children,  and  from 
our  own  experience.  We  report  in  this  series  three  cases,  in  which 
the  ages  were  respectively  seven,  thirteen,  and  twenty,  and  have  seen 
several  others  in  the  service  of  colleagues,  and  in  consultation  prac- 
tice. Of  course,  the  number  becomes  very  considerable  if  we  include 
cases  of  tuberculous  disease  of  the  glands  of  the  chest. 

The  next  case  was  not  seen  during  life  by  either  of  us,  but  through 
the  kindness  of  Dr.  Thomas  P.  Tyson,  of  Jenkintown,  one  of  us  was 
permitted  to  make  the  post-mortem  examination,  and  we  are  indebted 
to  him  also  for  the  clinical  notes  (see  Plate  IV.) : 

Case  VIII.  J.  McC,  a  lad,  aged  thirteen  years,  had  been  ill  for  several 
months  before  his  death.  He  had  complained  of  great  loss  of  strength,  and 
had  a  persistent  cough,  with  more  or  less  shortness  of  breath,  but  with  little 
expectoration.  In  addition,  he  suffered  much  pain  in  the  right  chest,  espe- 
cially in  the  upper  part.  The  illness  seemed  to  follow  directly  upon  an  in- 
jury of  the  upper  part  of  the  right  chest,  in  the  situation  indicated  by  the 
pain.  Previous  to  the  time  of  this  injury  the  boy  had  been  healthy,  but 
smoked  cigarettes  immoderately.     The  cough  was  most  persistent  and  some- 
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times  distinctly  paroxysmal  ;  toward  the  end  it  was  accompanied  by  more 
expectoration,  the  sputa  being  muco-purulent  in  nature.  He  became  very 
much  emaciated  at  last,  but  never  presented  a  distinctly  cachectic  appearance. 
There  was  from  the  first  considerable  perversion  of  appetite.  Physical  ex- 
amination revealed  a  swelling  or  bulging  of  the  second  rib  of  the  right  side 
at  about  the  anterior  axillary  line  and  engorgement  of  the  veins  of  the  neck. 
There  was  decided  dulness  on  percussion  over  the  upper  part  of  the  lung, 
with  absence  of  breath  sounds.  Below  the  lung  was  resonant,  and  moist 
rales  and  crepitation  were  discovered,  accompanying  harsh  respiratory  sounds. 
Percussion  resonance  on  the  left  side  was  full  until  shortly  before  death,  and 
mucous  rales  were  constantly  present.  These  symptoms  and  physical  signs 
continued  with  but  little  change  until  the  boy's  death,  but  the  dyspnoea, 
later  orthopnoea,  and  emaciation  steadily  increased.  The  temperature  ranged 
from  normal  to  101°  F.,  and  the  pulse  from  the  first  was  rapid — 110  to  120 
per  minute.  The  swelling  of  the  rib  and  the  persistent  cough  and  dyspnoea 
led  Dr.  Tyson  to  diagnosticate  sarcoma  of  the  lung,  and  in  this  opinion  he 
was  supported  by  two  consultants. 

The  autopsy  was  performed  by  one  of  the  writers  (S.).  The  external  ap- 
pearances were  the  same  as  above  described.  On  opening  the  thoracic  cavity 
there  was  found  a  considerable  quantity  of  pleural  effusion  of  serous  nature 
in  both  sides.  Attached  to  and  involving  the  third  rib  of  the  right  side  and 
invading  the  lung  was  a  hard,  white  tumor,  the  size  of  a  middle-sized  orange. 
This  was  irregular  in  shape,  and  bound  the  lung  firmly  to  the  chest  wall. 
There  was  no  attempt  at  encapsulation.  The  rib  was  involved  on  the  inner 
surface  alone,  but  was  thinned  and  pushed  outward  by  the  tumor.  Both 
lungs  were  densely  studded  with  secondary  nodes,  varying  in  size  from  that 
of  a  marble  to  that  of  a  plum.  These  were  encapsulated  and  for  the  most 
part  quite  soft.  A  number  of  the  larger  were  quite  pulpy.  All  parts  of  both 
lungs  were  involved.     No  other  organ  appeared  in  any  way  abnormal. 

Microscopic  examination  showed  the  tumor  to  be  a  round-celled  sarcoma. 

The  injury  sustained  and  the  close  involvement  of  the  periosteum 
of  the  rib  in  this  case  allow  the  suspicion  that  in  reality  this  was  the 
point  of  origin.  The  pleura  and  adjacent  lung  were,  however,  more 
decidedly  involved,  and  the  appearance  of  the  specimen  suggested 
outward  extension.  In  addition  it  is  more  likely  that  a  round-celled 
sarcoma  would  spring  from  the  pleura  than  from  the  periosteum, 
though  the  latter  situation  is  sometimes  the  seat  of  this  form  of  new 
growth. 

Finally,  we  would  record  a  case  of  unquestionably  primary  pleural 
disease  of  the  variety  called  endothelioma,  to  the  pathological  features 
of  which  we  have  already  made  allusion  (see  Plate  V.).  This  case 
did  not  come  under  our  personal  observation,  but  one  of  the  writers 
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made  the  autopsy.      Our  thanks  are  due  to  Dr.  Alfred  Hand  for  the 
clinical  notes: 

Case  IX.  H.  S.,  a  German  clothier,  aged  thirty-eight  years,  was  admitted 
to  the  German  Hospital  under  the  care  of  Dr.  Adam  Trau,  April  15,  1893. 
Little  was  learned  regarding  his  family  history,  except  that  one  brother  died 
of  phthisis. 

He  had  typhoid  fever  when  thirteen  years  old,  but  with  the  exception  of 
an  attack  of  malaria  in  1881  he  remained  healthy  until  about  eight  months 
before  his  entrance  into  the  hospital.  About  that  time  he  began  to  suffer 
with  pains  in  the  back  and  a  cough.  He  was  not  confined  to  bed,  and  did 
not  consult  a  physician.  The  cough  was  attended  with  little  expectoration. 
Physical  examination  at  the  time  of  his  admission  to  the  hospital  showed 
the  following :  The  apex-beat  of  the  heart  was  displaced  to  the  right  of  the 
sternum.  The  right  lung  was  clear.  On  the  left  side  there  was  flatness  on 
percussion,  absence  of  fremitus  and  of  the  breath  sounds  from  the  base  as 
high  as  the  third  rib.  Above  this  there  was  bronchial  breathing  and  an 
almost  tympanitic  percussion  note.  For  some  time  after  he  came  under  ob- 
servation severe  pain  was  felt  in  the  regiou  of  the  left  shoulder.  There  was 
no  elevation  of  the  temperature,  and  the  patient  was  pallid,  though  not 
cachectic. 

On  May  2d  seventy-four  ounces  of  blood-stained  serum  were  drawn  off. 
A  half-drachm  of  this  was  injected  beneath  the  skin  of  a  rabbit,  causing  an 
abscess  and  death  in  four  weeks,  with  no  other  discoverable  lesion.  Pus 
from  the  abscess  was  examined  for  tubercle  bacilli  with  negative  result. 

3rf.  There  was  little  change  in  the  physical  signs  following  the  aspiration. 

'20fh.  Eighty  ounces  of  grumous  blood  and  serum  were  withdrawn.  Some 
of  this  was  injected  into  the  peritoneal  cavity  of  a  rabbit,  and  death  occurred 
a  month  later.  Nothing,  excepting  some  coccidial  nodules  in  the  liver,  was 
discovered. 

2ith.  The  pleural  cavity  was  again  filled  with  fluid,  and  a  drainage-tube 
was  inserted. 

Jime  21th.  The  case  was  now  transferred  to  Dr.  G.  G.  Davis,  and  a  rib  was 
resected.  Following  this  the  patient's  condition  grew  steadily  worse.  Violent 
cough,  with  slight  expectoration,  progressive  emaciation,  and  continuously 
afebrile  temperature  preceded  death,  which  occurred  on  July  26th. 

Post-mortem.  The  body  was  wasted  to  the  last  degree.  In  removing  the 
superficial  tissues  it  was  found  that  the  left  pectoral  muscles  and  the  overlying 
skin  were  tightly  bound  together  and  to  the  chest-wall,  and  were  infiltrated 
with  white  nodules.  There  was  some  pericardial  effusion.  The  heart  was 
pushed  so  far  to  the  right  that  its  centre  lay  under  the  right  border  of  the 
sternum.  There  was  a  large  effusion  in  the  right  pleural  sac,  with  strong 
pleural  adhesions.  On  the  left  side  the  pleura  was  enormously  thickened,  the 
costal  reflection  being  in  places  quite  an  inch  in  thickness. 

The  visceral  pleura  was  almost  equally  thickened  and  was  everywhere 
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firmly  attached  to  the  compressed  left  lung.  The  lung  itself  was  infiltrated 
with  numerous  whitish-yellow  nodules.  These  were  more  densely  placed 
near  the  surface ;  most  sparsely  within.  The  left  pleural  cavity  was  distended 
with  liquid  similar  to  that  obtained  by  aspiration.  The  pleura  was  very  hard 
and  of  a  glistening  whiteness  ;  the  inner  surface  was  in  some  places  somewhat 
irregularly  elevated  and  soft,  but  this  was  not  the  usual  condition.  For  the 
most  part  the  inner  lining  was  smooth. 

The  right  lung  was  filled  with  white  nodules.  A  small  nodule  was  found 
in  the  left  supra-renal  capsule  and  another  in  the  right  kidney ;  the  other 
organs  were  unaffected. 

The  first  impression  conveyed  by  the  appearance  of  the  pleura  was 
that  of  chronic  inflammatory  thickening.     Nowhere  in  this  membrane 


%.-^^^ 
'^^^i?-'*^'^*''*'**^^*^^^ 


was  there  a  distinct  suggestion  of  nodular  or  tumorous  disease,  and 
only  microscopic  examination  could  have  revealed  the  nature  of  the 
case.  The  secondary  implication  of  the  lungs,  however,  showed  even 
to  naked-eye  examination  that  there  was  something  more  than  pleurisy, 
and  the  involvement  of  the  chest-walls  left  little  doubt  but  that  this  was 
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of  the  nature  of  a  new  growth.  The  microscopic  examination  revealed 
long  columns  of  cells  with  more  or  less  perfectly  developed  or  preserved 
lumina  (see  drawing).  The  cells  composing  these  columns  were  large 
and  of  epithelioid  character.  In  many  places,  as  our  illustration  shows, 
there  was  a  decided  cylindrical  character  of  the  limiting  cells,  while 
those  within  presented  irregular  shapes.  The  nodules  within  the  lung 
were  similar  in  appearance,  though  the  acini  were  not  so  much  elon- 
gated. There  could  be  no  doubt  at  all  in  this  case  that  the  pleura 
was  first  involved,  as  the  invasion  of  the  right  lung  was  unquestionably 
secondary,  the  pleura  not  being  involved  at  all  on  that  side,  and  the 
appearance  of  the  left  lung  being  exactly  the  same  except  that  the 
nodules  near  the  periphery  merged  into  the  diseased  pleura. 

Enough  has  been  said  regarding  the  nature  of  this  growth  before. 
It  is  best  designated  by  the  term  endothelioma,  and  we  would  include 
it  in  the  group  of  sarcomata. 

Diagnosis.  We  may,  in  conclusion,  say  a  few  words  regarding  the 
distinctions  which  may  be  established  between  tumors  of  the  medias- 
tinum and  aneurism.  Essentially,  as  we  said  almost  at  the  beginning  of 
this  paper,  the  symptoms  are  dependent  upon  the  same  cause,  viz.,  pres- 
sure ;  but  a  careful  study  of  the  progress  of  the  symptoms  will  prove 
of  the  greatest  service  in  establishing  the  diagnosis.  Mediastinal 
tumors  are  generally  infiltrating,  non-capsulated  growths  which  extend 
in  the  direction  of  least  resistance,  and  which,  therefore,  give  rise  to 
much  less  regular  symptoms.  Pain  is  less  common  and  erosion  of  the 
bony  structures  far  less  frequent.  The  patient  is  generally  younger 
than  patients  with  intra-thoracic  aneurism,  and  there  is  usually  in  the 
latter  some  evidence  of  general  arterial  disease.  Anaemia  and  ema- 
ciation are  more  pronounced  in  tumor.  Fever  is  occasionally  noted 
in  aneurism,  especially  Avhen  deep-seated,  and  it  may  be  marked  as  in 
Gairdner's  case  and  in  some  of  our  own ;  but,  on  the  whole,  new  growths 
are  far  more  commonly  attended  with  elevations  of  the  temperature.  A 
distinction  of  the  very  greatest  value  in  diagnosis  is  the  tendency  on 
the  part  of  intrathoracic  tumors,  particularly  those  of  the  anterior 
mediastinum,  to  cause  early  occlusion  of  the  large  veins,  giving  rise  to 
enlargement  of  the  superficial  veins  and  other  signs  of  venous  engorge- 
ment. The  same  thing  may  occur  in  aneurism,  in  the  later  stages,  but 
even  then  is  infrequent.  In  the  physical  examination  we  are  struck 
by  the  greater  irregularity  of  the  signs  in  case  of  tumor.     The  area 
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of  dulness  is  more  irregular,  pulsation  is  less  vigorous  and  almost 
always  distinctly  weaker  than  the  pulsation  of  the  heart;  the  diastolic 
shock  of  aneurism  is  wanting.  The  auscultatory  signs  are  usually 
(juite  different ;  in  tumor  there  is  rarely  a  systolic  bruit,  and  the  second 
heart  sound  does  not  have  the  same  accentuation.  Tracheal  tuorging; 
is  a  sign  of  doubtful  value,  but  is  more  common  in  aneurism.  Deep- 
seated  tumors  and  aneurisms  are  more  difficult  to  distinguish.  Pain, 
however,  is  less  decided  in  the  former,  while  dyspnoea,  stridor,  fever, 
and  emaciation  are  more  pronounced.  Complicating  pleural  or  peri- 
cardial disease  would  aid  powerfully  in  the  diagnosis  of  the  case,  as 
they  are  far  more  frequent  in  case  of  tumor. 

R^suMifi.  Some  of  the  most  important  points  to  which  Ave  would 
again  allude  are  the  following : 

(1)  The  most  frequent  intrathoracic  tumor  is  sarcoma. 

(2)  The  most  frequent  point  of  origin  is  the  anterior  mediastinum, 
and  in  particular  the  remnant  of  the  thymus  gland. 

(3)  Clinically,  these  growths  may  be  grouped  as  those  affecting  the 
anterior  mediastinum  in  which  physical  signs  are  prominent,  those  of 
the  middle  and  posterior  mediastinum  in  which  the  symptoms  pre- 
dominate over  the  physical  signs,  and  those  beginning  in  the  pleura 
and  in  which  both  symptoms  and  physical  signs  are  pronounced  from 
the  first. 

(4)  In  the  diagnosis  the  important  requisite  is  a  careful  consideration 
of  the  history  of  the  case  from  the  very  beginning,  with  special  attention 
to  the  progressive  development  of  the  symptoms  and  physical  signs. 
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EXPLANATION    OF    PLATES. 


Plate  I.  Primary  Sarcoma  of  the  Thymx-;^.  The  tumor  covered  the 
root  of  the  great  vessels  and  heart  like  a  cap  or  bell.  It  is  lifted  upward  in  the 
illustration,  showing  the  pericardium  closely  adherent  to  its  under  surface  and 
exhibiting  the  roots  of  the  great  vessels  and  tlie  heart  below. 

Plate  II.  Primary  Sarcoma  of  the  Peribronchial  Lymphatic  Glands, 
invading  the  root  of  the  left  lung.  Posterior  view,  showing  the  mass  in  the 
posterior  mediastinum,  surrounding  the  (esophagus  and  presenting  a  deep  furrow 
where  the  aorta  was  imbedded.     Secondary  nodes  are  seen  in  the  pleura. 

Plate  III.  View  of  the  same  lung  laid  open  by  a  section  from  apex  to  base 
and  from  the  external  surface  toward  the  root  of  the  lung,  showing  the  sarcoma- 
tous tumor  springing  from  the  lymphatic  glands  surrounding  the  bronchus  in  the 
root  of  the  lung. 

Plate  IV.  Left  lung  of  case  of  primary  sarcoma  of  right  pleura  with  second- 
ary involvement  of  both  lungs. 

Plate  V.  Endothelioma  of  Left  Pleura  with  Secondary  Invasion 
OP  THE  Lung.  The  illustration  shows  the  left  lung  and  pleura  laid  open  by  an 
incision  from  the  apex  to  the  base  and  from  the  periphery  toward  the  root  of  the 
lung.  The  pleura  is  seen  to  be  greatly  thickened,  especially  the  diaphragmatic 
reflection  ;  the  lung  is  comjiressed  and  invaded  ;  the  pleural  cavity  is  kept  open 
by  the  rigid  walls,  and  small  nodules  are  visible  on  the  surface  of  the  pulmonary 
reflection. 
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PLATE    V. 


TWO  CASES  OF  FAT  NECROSIS. 
By  CHARLES  G.  STOCKTON.  M.D., 

ANB 

HERBERT  U.  WILLIAMS,  M.D., 

OF  BUFFALO,  NEW  YORK. 


Case  I. — E.  H.,  a  Swede,  came  to  America  when  eight  years  old.  His 
parents  lived  beyond  seventy  years.  His  early  life  was  spent  on  a  farm  ;  his 
later  life  in  a  large  and  lucrative  business.  He  was  a  stout  man  of  the  blonde 
type,  nervous,  and  always  active.  He  had  suffered  from  otitis  media,  the  loss 
of  the  right  ear  drum,  and  had  for  two  years  experienced  the  sensation  of 
giddiness,  but  no  tinnitus. 

He  tired  easily,  was  flatulent,  and  slightly  constipated.  The  pulse  was 
frequent  and  poorly  sustained  ;  the  cardiac  impulse  was  obscure  and  felt  to 
the  left  of  the  nipple  line.  In  twenty-four  hours  he  voided  1428  c.cm.  of 
urine,  acid  in  reaction,  containing  15.708  grammes  of  urea,  no  albumin,  no 
sugar,  and  negative  microscopically. 

Under  the  influence  of  massage,  baths,  and  a  regular  diet  continued  for  a 
year  his  general  condition  improved,  and  he  was  persuaded  to  take  a  Eu- 
ropean trip  for  rest.  The  change  was  enjoyed,  and  he  reported  steady  im- 
provement, although  he  apparently  displayed,  as  a  tourist,  his  characteristic 
activity.  On  the  eve  of  his  return  he  visited  the  canal  at  Manchester,  and 
reached  Liverpool  chilled  and  exhausted.  He  ate  heartily  at  dinner,  but 
soon  after  was  seized  with  vomiting,  retention  of  urine,  and  abdominal 
tenderness  and  pain.  Dr.  W.  S.  Crawford,  of  Liverpool,  catheterized  him, 
and  during  the  night  administered  seven-eighths  of  a  grain  of  morphine 
hypodermatically.  The  temperature  was  100°,  and  the  circulation  feeble. 
The  vomiting  continued  with  moderate  pain  and  great  thirst.  The  Doctor 
writes  me  that  he  believed  that  the  patient  suffered  from  a  subacute  perito- 
nitis. Feeling  slightly  relieved,  the  home-voyage  was  undertaken  three  days 
after  the  onset  of  the  attack.  The  patient  grew  steadily  worse,  vomited 
daily,  retained  absolutely  no  nourishment,  and  required  morphine  for  the 
relief  of  pain.  The  ship's  surgeon,  Dr.  S.  R.  Radmore,  of  the  Teutonic, 
felt  himself  fortunate  in  turning  over  the  patient  alive  to  the  late  Dr. 
Goldthwaite,  of  New  York.  Our  late  fellow.  Dr.  Loomis,  saw  the  patient 
the  night  of  his  arrival ;  I  saw  him  the  next  morning.     The  striking  features 
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of  the  case  at  the  time  were  those  of  prostration,  suggesting  shock  and 
toxaemia.  A  possible  appendicitis  was  considered  by  Dr.  Loomis,  but  he  was 
not  prepared  to  make  a  positive  diagnosis  nor  to  advise  operation.  I  did  not 
see  the  patient  again  for  three  days,  when  I  returned  to  escort  him  to  Buffalo. 
He  was  then  in  coma,  and  died  six  hours  after  reaching  home. 

There  were  present  during  the  last  days  general  abdominal  tenderness, 
moderate  pain  and  tympany,  no  induration;  the  temperature  never  above 
100°,  and  the  pulse  frequent  and  very  feeble.  Koumyss,  whiskey,  and  water 
were  retained  in  fair  quantity.  The  alvine  evacuations  appeared  natural. 
Dr.  Goldthwaite  reported  the  urine  free  from  albumin  and  sugar,  although 
Dr.  Radmore  had  found  albumin  present  during  the  voyage.  Catheteriza- 
tion was  required  before  the  use  of  anodyne.  The  diagnosis  was  not  made. 
The  general  expression  of  the  case  was  not  unlike  that  of  uraemia,  but 
there  was  more  abdominal  tenderness  and  pain  than  seemed  consistent  with 
such  a  condition  alone.  The  morbid  anatomy  is  described  further  on  by  Dr. 
H.  U.  Williams. 

Case  II. — October  29th,  there  appeared  in  my  ward  at  the  Buffalo 
General  Hospital  a  Swede,  E.  A.,  male,  aged  thirty-nine  years,  a  laborer. 
For  three  weeks  preceding  he  had  been  under  the  care  of  Dr.  W.  H.  Slacer, 
who  reported  that  the  man  had  been  taken  ill  while  at  work  some  weeks  pre- 
viously with  abdominal  pain  and  nausea.  At  the  time  of  examination,  October 
9th,  the  pulse  was  weak,  counted  90,  and  the  temperature  marked  101°.  The 
patient  was  emaciated,  anaemic,  slightly  icteric,  the  tongue  heavily  coated, 
constipated,  the  feces  light  yellow  and  offensive.  The  urine  was  said  to  be 
natural  in  color  and  quantity,  specific  gravity  1024,  with  the  absence  of 
sugar,  albumin,  and  sediment. 

The  stomach  was  distended  with  gas;  there  was  great  tenderness  over  the 
stomach  and  to  the  right  of  the  umbilicus.  There  was  anorexia,  great  thirst, 
and  occasional  vomiting.  Dr.  Slacer  attended  the  man  for  chills  and  fever 
one  year  before,  from  which  he  had  made  a  complete  recovery. 

When  received  into  the  hospital  the  patient  was  greatly  prostrated,  and 
complained  of  sharp,  lancinating  abdominal  pain,  especially  in  the  region  of 
the  umbilicus.  There  was  general  abdominal  tenderness,  slight  tympany, 
but  no  perceptible  induration. 

As  to  his  general  condition,  the  skin  was  muddy  and  slightly  icteric,  the 
tongue  was  heavily  coated,  the  pulse  varied  from  80  to  90  and  was  very  feeble, 
the  temperature  was  99°.  Time  did  not  permit  of  a  thorough  examination 
of  the  urine,  but  it  was  found  free  from  albumin  and  sugar.  The  man  was 
unable  to  retain  nourishment.  He  was  given  nutrient  enemata,  besides  digi- 
talis and  strychnine  hypodermatically.  Morphine  was  repeatedly  required 
for  the  relief  of  pain.  This  case  resembled  so  closely  the  one  previously 
described  that  I  was  much  disappointed  to  find  on  the  following  day  that  the 
patient  was  dead  without  a  diagnosis  having  been  made.  The  similarity  of 
the  cases  will  appear  more  striking  after  hearing  Dr.  Williams's  report  of  the 
post-mortem  examinations. 
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Case  I. — Post-mortem,  Oct.  18,  1894,  E.  H.,  aged  fifty-nine;  dead  thirteen 
hours.  Rigor  mortis  firm  in  legs,  not  so  well-marked  in  arms ;  body 
appears  well-nourished ;  post-mortem  lividity  present  over  the  back ;  sub- 
cutaneous fat  three-fourths  of  an  inch  thick  over  the  thorax,  one  and  one- 
fourth  inches  thick  over  the  abdomen ;  muscles  of  thoracic  and  abdominal 
walls  scantily  developed  ;  costal  cartilages  calcified.  Left  lung  free  through- 
out ;  right  lung  adherent  at  apex ;  moderate  congestion  and  oedema  pos- 
teriorly. No  unusual  amount  of  pericardial  fluid ;  valves  of  heart  normal  ; 
muscle  of  left  ventricle  somewhat  thinned,  soft;  cavity  of  left  ventricle 
slighly  dilated ;  aortic  intima  fatty.  Spleen  small,  dark,  and  friable.  Liver 
rather  small,  slightly  fatty  ;  gall-bladder  small,  walls  thickened,  contained 
numerous  dark  gall-stones  the  size  of  buckshot.  Mucous  membrane  of 
stomach,  small  and  large  intestines  appeared  normal  ;  that  of  the  large  intes- 
tine showed  white  dots  the  size  of  a  pin's  head,  scarcely  noticeable ;  appendix 
one  and  one-fourth  inches  long,  size  of  chicken  quill ;  except  for  its  small 
size,  normal.  Kidneys  imbedded  in  abundant  fat,  of  each  the  capsule  strip- 
ped off  easily ;  parenchyma  pale,  cortex  narrow,  two  small  cysts  on  the  sur- 
face of  the  right  kidney.  Urinary  bladder  contained  about  four  ounces  of 
urine  ;  mucous  membrane  normal. 

Most  interesting  was  the  condition  of  the  fatty  tissues  of  the  abdominal 
cavity.  The  subperitoneal  fat,  and  that  of  the  mesentery,  mesocolon,  and 
omentum  was  abundant.  Imbedded  in  the  fat  of  the  mesentery  and  meso- 
colon were  great  numbers  of  round,  hard,  white  masses  of  variable  size,  mostly 
smaller  than  buckshot,  white  and  opaque  on  section.  In  the  mesocolon  they 
were  extremely  abundant,  often  soft,  and  becoming  confluent,  making  a  pul- 
taceous  mass.  The  same  condition  prevailed  in  an  extreme  degree  in  the 
retro-peritoneal  fat  behind  the  colon,  stomach,  and  spleen. 

Removal  of  the  spleen  revealed  a  large  cavity  extending  downward,  be- 
tween the  left  kidney,  the  colon,  and  the  stomach,  containing  a  soft,  cheesy 
substance  resembling  pus,  with  masses  nearly  as  large  as  a  pea  of  firmer 
consistence.  The  fatty  tissues  bounding  this  cavity  were  grayish  and  necrotic 
in  appearance.  In  this  cavity  lay  the  pancreas,  surrounded  by  the  same 
kind  of  material,  some  of  which  was  also  adherent  to  it.  The  fat  about  the 
kidney  was  sharply  separated  from  the  other  retro-peritoneal  fat,  and  was 
unaltered,  as  was  the  fat  of  the  anterior  abdominal  and  thoracic  walls. 

The  pancreas  was  eighteen  centimetres  in  length,  and  to  the  unaided  eye 
the  parenchyma  appeared  normal ;  the  duct  of  Wirsung  was  normally  situ- 
ated, and  was  patulous.  Microscopic  examination  showed  its  wall  to  be 
denuded  of  epithelium,  except  in  the  deeper  folds,  in  which  the  epithelium 
refused  to  stain;  the  other  tissues  of  the  duct  also  stained  badly ;  no  cell 
infiltration  into  it  or  around  it  was  observed.  On  microscopic  examination 
of  the  parenchyma  of  the  pancreas  the  epithelium  was  found  to  take  no 
nuclear  stain  at  all  in  sections  made  at  a  number  of  points  between  the  head 
and  tail.  The  epithelium  of  the  ducts  behaved  in  a  similar  manner.  The 
amount  of  interstitial  connective-tissue  was  not  unusual ;  over  small  areas 
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it  was  moderately  infiltrated  with  fat.  A  region  of  this  character,  near  the 
tail,  showed  a  small  spot  of  fat  necrosis,  having  the  character  to  be  described 
later.  The  capsule  for  the  most  part  was  not  thickened,  and  exhibited  no 
cell  infiltration.  Near  the  tail  it  was  slightly  thickened,  and  showed  small 
hemorrhages  ;  it  contained  numerous  well-stained  nuclei.  No  bacteria  could 
be  demonstrated  in  this  pancreas,  except  in  a  single  section  from  near  the 
head,  in  which  the  duct  of  Wirsung  contained  numerous  short,  plump 
bacilli  with  rounded  ends. 

Case  II. — Post-mortem.  October  31,  1894,  E.  A.,  dead  fourteen  hours. 
Rigor  mortis  firm ;  well-formed,  but  slim ;  post-mortem  discoloration  well- 
marked  in  buttocks,  back,  backs  of  arms,  and  neck ;  a  number  of  dark 
spots  in  skin  of  anterior  surface  of  right  thigh,  right  upper  arm,  and  left 
hip.  Subcutaneous  fat  over  thorax  one-fourth  inch  thick,  over  abdomen 
three-fourths  inch  thick ;  subperitoneal  fat  well  developed.  Both  lungs  free 
of  adhesions ;  pleural  cavities  empty;  lungs  small,  crepitated  well,  and  were 
normal ;  right  weighed  thirteen  ounces,  left  nine  ounces.  Pericardial  cavity 
free  of  fluid  ;  heart  of  normal  size,  weight  eight  and  one-half  ounces;  usual 
amount  of  subpericardial  fat;  right  ventricle  contained  large  yellow  clot, 
valves  normal,  muscle  of  ventricle  of  usual  thickness  and  healthy ;  aorta 
moderately  atheromatous.  Spleen  weighed  seven  ounces,  of  normal  appear- 
ance. Liver  appeared  fatty,  centres  of  lobules  congested ;  gall-bladder  dilated, 
encroaching  on  anterior  surface  of  liver,  which  was  notched  correspondingly  ; 
its  shape  was  unusual,  being  constricted  about  the  middle,  and  the  cystic 
duct  compressed  by  a  fibrous  band ;  bile  passed  freely  into  the  duodenum  on 
pressure,  however.  Mucous  membrane  of  stomach  and  duodenum  normal ; 
that  of  jejunum  congested  and  oedematous,  covered  with  mucus;  ileum  less  so, 
except  the  lower  two  feet,  which  were  congested.  About  three  feet  above  ileo- 
csecal  valve  ileum  bound  down  by  a  recent  appearing  adhesion,  not  very  firm ; 
breaking  of  this  adhesion  disclosed  behind  it  a  cavity  as  large  as  a  walnut, 
containing  fluid  resembling  pus,  and  small  harder  masses;  appendix  vermi- 
formis  three  and  one-half  inches  in  length,  of  which  three  inches  were 
free ;  tissue  about  the  caecum  normal ;  mucous  membrane  of  colon  near 
splenic  flexure  necrotic  and  easily  torn ;  colon  beyond  this  point  con- 
gested ;  contents  yellowish,  semi-fluid.  Kidneys  weighed  five  and  one-half 
ounces  each  ;  capsules,  stripped  ofl"  with  ease,  appeared  a  little  swollen ;  cor- 
tices very  pale;  medullse  dark;  suprarenal  bodies  normal  in  size  and  appear- 
ance. 

The,peritoneum  showed  no  congestion  nor  exudate ;  beneath  it  the  fatty 
tissues  of  the  abdominal  wall  were  sparingly  dotted  with  small,  hard,  white 
nodules  ;  the  same  were  present  in  larger  numbers  in  the  mesentery ;  they 
were  seen  about  the  caecum.  Removal  of  the  spleen  disclosed  a  mass  of 
necrotic  tissue,  soft,  grayish,  containing  fluid  resembling  pus,  small,  hard, 
white  masses,  and  others  easily  crushed  between  the  fingers ;  this  condition 
extended  through  the  retro-peritoneal  fat  tissue  to  the  splenic  flexure  of  the 
colon.     The  necrotic  portion  of  the  colon,  already  mentioned,  was  in  contact 
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with  black  necrotic  tissue  behind  it.     The  fatty  tissues  about  the  pancreas 
were  included  in  the  same  necrotic  area. 

The  outer  surface  of  the  pancreas  was  grayish-black,  and  dotted  with 
the  same  white  masses.  The  pancreas  was  twenty-six  centimetres  in 
length,  weight  two  and  one-half  ounces.  The  head  was  large,  quadri- 
lateral, margin  angular,  sharply  separated  from  the  rest  of  the  organ, 
which  was  united  with  the  head  by  a  constricted  portion,  about  the  size 
of  a  lead-pencil  (see  Fig.   1).     Section  of  the  pancreas  showed  it  to  be 

Fig.  1. 


Pancreas.    Case  II.    (  X  K-) 

hard;  fibrous  tissue  present  in  abnormal  amount;  parenchyma  unusually 
reddened.  The  duct  of  Wirsung  was  patulous  ;  microscopic  examination 
showed  epithelium  attached  for  the  most  part,  and  well-stained,  and  its 
walls  appeared  otherwise  normal.  In  a  section  made  through  the  head, 
one  of  the  large  ducts  was  seen  to  be  filled  with  desquamated  epithelium  and 
small  round  cells  ;  this  was  not  observed  in  other  ducts.  The  epithelium  of 
the  parenchyma  took  the  nuclear  stain  poorly.  Occasionally  small  areas 
were  observed  not  having  any  nuclear  stain  at  all.  The  amount  of  interstitial 
connective  tissue  was  unusual;  it  contained  numerous  nuclei  and  small 
hemorrhagic  spots;    number  of   fat  cells    not   striking.     A  section   made 
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through  the  constricted  part  of  the  pancreas  mentioned  showed  two  spots 
of  fat  necrosis.      The  capsule  was  thick,  consisting  of   fibrous  tissue,  with 


Fig.  2. 
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Frozen  section  of  area  of  necroiic  fat  at  its  margin.    Case  I. 


Fig. 
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Fatty  necrotic  area,  showing  cell  infiltration  after  removal  of  fat  and  calcium  salts  by  ether 
and  acetic  acid,  and  staining  with  carmine. 

numerous  nuclei  and  hemorrhagic  areas.    Numerous  bacilli,  small  and  large, 
often  forming  strings,  with  square  ends,  were  found  in  the  capsule,  extending 
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to  a  lesser  degree  into  the  interstitial  tissues  between  the  acini  for  a  short 
distance  from  the  capsule. 

Microscopic  examination  of  the  duodenum  showed  very  large  numbers 
of  goblet  cells  in  the  epithelial  lining,  moderate  congestion,  no  cell  infil- 
tration. 

The  histological  appearances  of  the  necrotic  fat  material  were  identical  in 
the  two  cases;  they  will,  therefore,  be  described  together.  The  pultaceous 
fluid  consisted  of  opaque  granules,  highly  refracting  globules,  and  needle" 
shaped  crystals.  Frozen  sections  of  the  opaque  white  masses  showed  them  to  be 
made  up  of  similar  coarse  granules,  globules,  and  crystals,  and  a  small  amount 
of  masses  of  brown  pigment.  Some  of  them  appeared  to  be  enclosed  in 
part  by  a  definite  connective-tissue  boundary.  The  surrounded  tissue  was 
moderately  congested ;  the  fat  cells  appeared  normal  (Fig.  2.)     Sections  of 

Fig.  4. 


Margin  ot  nodule  of  fat  necrosis,  showing  connective  tissue  boundary  and  nuclei  in  it,  and 
outlines  of  what  appear  to  be  fat  cells  within  the  nodule.  (Imbedded  in  celloidin  stained  in 
carmine.    X  130.) 

the  same  imbedded  in  celloidin  and  stained  with  haemotoxylin  or  carmine 
gave  similar  results.  In  them,  however,  the  presence  of  a  connective- tissue 
boundary  to  the  spots  of  fat  necrosis  was  often  demonstrated  even  to  the 
extent  of  forming  a  thick  capsule.  There  was  a  marked  infiltration  of  the 
circumference  with  mononuclear  round  cells.  The  relatively  healthy  fat 
tissue  sometimes  showed  great  multiplication  of  nuclei.  (Fig.  3.)  Further- 
more, owing  to  the  partial  solution  of  the  opaque  material  by  the  ether  used 
in  imbedding,  the  outlines  of  what  seemed  to  be  fat  cells  could  be  plainly 
seen  in  parts  of  these  necrotic  areas;  and  strands  of  connective  tissue  were 
visible  traversing  the  areas.  (Fig.  4.)  Frozen  sections  of  the  spots  of  fat 
necrosis  were  partially  cleared  up  by  the  use  of  either  ether  or  acetic  acid; 
when  the  two  reagents  were  used  successively  the  opacity  disappeared 
entirely.  Evidently  ether  dissolved  the  fatty  material,  leaving  an  opaque 
substance,  soluble  in  acetic  acid,  probably  some  calcium  compound.     Anal- 


234  STOCKTON    AND    WILLIAMS, 

yses  made  by  Dr.  Lytle,  Instructor  in  Chemistry,  show  the  necrotic  nodules 
to  contain  calcium  phosphate  in  abundance ;  other  earthy  salts  sparingly  or 
in  traces. 

These  results  are  partly  in  accordance  with  the  observation  of 
Langerhans,  who  found  calcium  in  combination  with  fatty  acids. 

The  prominence  of  the  nodules  of  fat  necrosis  and  the  condensa- 
tion of  the  connective  tissue  in  front  of  them  point  to  an  increase 
in  size  from  a  deposit  of  new  material  in  them.  It  has  already  been 
noted  that  relatively  unaltered  fat  cells  and  strands  of  connective 
tissue  were  to  be  seen  within  them.  The  congestion,  hemorrhages, 
and  cell  infiltration  probably  indicate  an  inflammatory  reaction  about 
them. 

Numerous  bacilli  were  found  between  the  fat  cells  about  the  spots 
of  fat  necrosis  in  Case  II.;  large  rods  with  square  ends  were  most 
numerous ;  some  smaller  forms  with  rounded  ends  were  also  seen. 
They  were  not  detected  in  the  spots  of  fat  necrosis  themselves,  nor 
Avere  they  more  noticeable  in  their  immediate  vicinity  than  at  some 
distance  removed. 

No  bacteria  could  be  found  with  the  microscope  in  the  fatty  tissues 
of  Case  I.,  and  unfortunately  the  circumstances  attending  the  autopsy 
prevented  the  use  of  culture  methods.  In  Case  II.,  however,  inocu- 
lations were  made  both  from  the  pancreas  and  the  necrotic  fat.  From 
each  a  variety  of  bacillus  was  isolated  in  pure  culture. 

From  the  fat  a  bacillus  was  obtained,  having  rounded  ends,  growing 
both  as  short  oval  form  and  as  long  filaments,  actively  motile,  liquefy- 
ing gelatine  rapidly,  and  flourishing  on  the  ordinary  culture  media. 
It  appears  to  be  a  variety  of  proteus.  Broth  culture  injected  into  the 
abdominal  subcutaneous  tissues  of  rabbits  evoked  local  suppuration ; 
nothing  resembling  fat  necrosis  was  produced.  From  the  pancreas  a 
bacillus  with  rounded  ends  Avas  isolated,  iijrowinw  both  as  short  oval 
and  long  filamentary  forms,  not  motile,  or  but  slightly  so  ;  not  liquefy- 
ing gelatine ;  growing  on  the  ordinary  culture  media ;  coagulating 
milk ;  producing  gas  and  acid  reaction  in  2  per  cent,  glucose ;  giving 
a  faint  indol  reaction  in  peptone  solution  ;  and  in  all  respects  behaving 
like  bacillus  coli  communis.  Broth  cultures  injected  into  the  subcuta- 
neous tissues  of  the  abdominal  wall  of  rabbits  evoked  local  suppura- 
tion, but  nothing  like  fat  necrosis  could  be  found. 

We  do  not  appear  in  either  of  these  forms  to  have  secured  the 
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large  bacillus  with  square  ends  seen  in  sections  of  the  pancreas  and 
fat  tissues.  We  are  not,  however,  disposed  to  lay  much  stress  either 
upon  it  or  upon  these.  It  will  be  remembered  that  the  pancreas 
lay,  floating  almost,  in  a  cavity  filled  with  a  kind  of  pultaceous  debris, 
and  that  this  cavity  was  in  part  bounded  by  the  splenic  flexure  of  the 
colon,  whose  raucous  membrane  was  in  a  necrotic  condition.  Under 
these  circumstances  the  penetration  of  bacteria  into  the  pancreas  to 
the  extent  observed  is  not  surprising. 

Furthermore,  the  histological  alterations  seen  in  the  pancreas  in 
each  of  the  cases  are  probably  accounted  for  by  the  condition  of  the 
surrounding  tissues.  Beyond  the  presence  of  a  very  limited  number 
of  areas  of  fat  necrosis  in  the  interstitial  tissues  of  the  gland  and  the 
occurrence  of  small  hemorrhages,  the  organ  in  neither  case  showed 
more  change  than  we  have  often  seen  in  the  perfectly  healthy  pancreas 
taken  from  the  cadaver,  and  preserved  in  the  same  manner  as  those 
in  question. 

Perhaps  the  most  striking  feature  of  the  cases  under  discussion  is 
the  existence  in  both  of  well-marked  disseminated  fat  necrosis,  and 
in  neither  of  well-marked  pancreatic  change. 

It  is  noteworthy  that  in  each  case  there  was  abnormality  of  the 
gall-bladder ;  in  the  first  case,  in  the  shape  of  gall-stones  ;  in  the 
second  case,  in  fibrous  adhesions  the  result  of  previous  inflammation. 


DISCUSSION. 


Dr.  Fitz  :  I  have  beea  very  much  interested  in  the  communication  of 
Dr.  Stockton,  which  is  in  line  with  so  many  reports  of  cases  that  have  been 
communicated  within  the  last  few  years.  It  is  also  interesting  as  presenting 
the  results  of  original  experimental  work.  I  would,  however,  take  exception  to 
the  interpretation  which  Dr.  Stockton  seems  to  place  upon  his  cases,  in  that 
he  does  not  seem  to  attach  that  etiological  importance  to  diseases  of  the 
pancreas  which  the  recent  experimental  work  in  this  country  and  elsewhere 
seems  to  demand.  In  this  connection  I  wish  to  call  attention  to  the  fact  that 
Dr.  Whitney,  of  Boston,  formerly  a  member  of  this  Association,  has  produced 
typical  fat  necrosis  by  experiments  on  the  pancreas  of  dogs.  Quite  recently 
Hildebrandt  has  reported  numerous  positive  results  in  experiments  on  the 
pancreas  of  cats.  These  observations  are  all  that  is  necessary  to  show  that 
multiple  fat  necrosis  associated  with  pancreatic  disease  is  the  result  of  such 
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disease ;  a  view  which  is  in  direct  opposition  to  that  of  Balser  and  many- 
German  writers,  and  which  seems  to  be  the  one  favored  in  Dr.  Stockton's 
communication. 

De.  Graham  :  The  history  of  the  first  of  Dr.  Stockton's  patient's  reminds 
me  of  a  fatal  case  I  had  under  observation  a  few  years  ago.  The  symptoms, 
although  similar,  developed  more  rapidly,  and  the  post-mortem  revealed 
hemorrhagic  pancreatitis. 

Dr.  Stockton  :  I  am  very  glad  indeed  to  hear  the  opinion  of  Dr.  Fitz  on 
these  cases.  I  was  prepared  to  hear  him  express  himself  as  he  did.  The 
clinical  appearance  of  these  cases  was  identical  with  what  I  had  seen  before 
in  a  case  of  pancreatitis  without  fat  necrosis,  and  I  had  no  way  of  determin- 
ing before  autopsy  the  difference  between  the  cases.  The  conclusion  reached 
by  Dr.  Williams  was  entirely  by  histological  and  bacteriological  methods. 
Dr.  Williams  began  his  investigations  with  the  belief  that  he  would  find 
changes  dependent  upon  pancreatitis.  He  was  surprised  to  find  that  little 
change  was  evident  in  the  organ  in  either  case. 

There  is  one  point,  in  the  second  case,  which  I  had  hoped  Dr.  Fitz  would 
notice  and  speak  of,  and  that  is  the  presence  of  necrotic  matter  in  the  ab- 
dominal wall.  It  has  escaped  my  mind  if  anything  of  the  kind  has  been 
noticed  before. 

Dr.  Fitz  :  With  reference  to  the  occurrence  of  fat  necrosis  in  the  tissues 
of  the  abdominal  wall,  instances  have  been  reported  of  fat  necrosis  being 
found,  as  a  rule,  in  the  subperitoneal  fat ;  and  in  such  cases,  usually,  similar 
subperitoneal  patches  of  fat  necrosis  were  found  in  the  adjacent  mesentery 
or  omentum.  The  appearances  of  the  colon  described  by  Dr.  Stockton  sug- 
gested that  a  fistulous  communication  was  about  to  be  established  with  the 
cavity  containing  the  fatty  debris  (presumably  an  omental  bursa),  as  several 
cases  have  been  reported  of  evacuation  of  such  material  from  the  lesser 
omental  cavity  into  the  stomach  or  into  the  intestine,  portions  of  the  slough- 
ing pancreas  even  having  been  discharged  through  such  openings. 


CAROSSO'S    TREATMENT    OF    PULMONARY 
TUBERCULOSIS. 


By  HAROLD  C.  ERNST,  M.D., 

OF  BOSTON,  MASS. 


Carosso's  article  upon  the  treatment  of  pulmonary  tuberculosis  by 
means  of  constant  inhalations  of  peppermint  combined  with  the  inter- 
nal administration  of  a  mixture  of  creosote  and  essence  of  peppermint, 
together  with  a  forced  alimentation,  has  attracted  a  considerable  amount 
of  attention.  Not  that  either  method  is  absolutely  new,  but  the  com- 
bination of  the  three  seems  to  have  given  such  remarkable  results  in 
his  hands  that  one  cannot  see  them  without  being  struck  by  them. 

In  the  following  pages  I  have  given  very  free  extracts  from  his 
original  paper,  making  use  of  the  material  for  purposes  of  clearness, 
and  have  recorded  the  results  of  an  attempted  application  of  his  direc- 
tions in  an  out-patient  clinic.  While  I  have  not  obtained  such  suc- 
cess as  he  claims,  I  know  of  nothing  else  that  is  of  such  easy  appli- 
cability in  a  large  number  cases  that  can  neither  afford  a  climatic  cure 
nor  can  obtain  admission  to  an  institution  for  treatment. 

Carosso's  method,  as  described  by  him,  is  as  follows : 

1.  The  patient  is  subjected  to  continual  inhalation  of  essence  of 
peppermint. 

The  extremely  simple  inhaler  is  prepared  from  a  rectangular  piece 
of  linen,  10  c.cm.  square,  and  so  folded  that  it  forms  a  small  pad  5  c.cm. 
long  and  2  c.cm.  wide.  Two  tapes  are  fastened  to  the  ends  of  this  pad, 
and  tied  behind  the  head  so  as  to  retain  the  inhaler  beneath  the  nos- 
trils ;  the  tapes  may  be  fastened  about  the  ears,  or  they  may  be  re- 
placed by  metal  holders  like  the  bows  of  spectacles.  The  pad  must 
he  worn  night  and  day,  except  when  at  meals  or  when  removed  for 
the  purpose  of  changing  it.  If  the  disease  has  not  progressed  so  far 
as  to  compel  the  patient  to  give  up  his  occupation  out  of  doors,  it  is 
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recommended  to  use  an  apparatus  consisting  of  a  piece  of  goose-quill 
containing  a  wad  saturated  with  peppermint,  which  may  be  carried 
between  the  lips,  like  a  cigarette  or  toothpick.  In  either  case  the 
pad  is  moistened  with  five  to  six  drops  of  essence  of  peppermint  four 
or  five  times  a  day. 

To  avoid  irritation  sensitive  persons  should  anoint  the  vicinity  of 
the  nose  with  vaseline  for  the  first  few  days  of  its  use.  The  patient 
is  then  required  to  take  eight  or  ten  deep  inspirations  with  a  closed 
mouth,  and  to  retain  the  air  for  as  long  a  time  as  possible,  so  that  it 
may  remain  as  long  as  possible  in  contact  with  the  mucous  membrane 
of  the  bronchi  and  of  the  alveoli  and  the  contents  of  the  alveoli  and 
the  bronchi.  The  patient  is  then  allowed  a  rest  of  fifteen  minutes  or 
so,  during  which  he  breathes  normally  through  the  pad ;  then  the 
deep  inspirations  are  repeated,  a  rest  is  taken,  and  so  on.  If  it  be 
found  that  the  pad  may  become  displaced  during  the  night,  the  pillow 
must  be  sprinkled  with  fifteen  or  twenty  drops  of  the  essence,  in  order 
that  there  shall  be  a  constant  inhalation  of  the  vapor  going  on. 

2.  The  patient  takes  internally  an  alcoholic  solution  of  creosote  ac- 
cording to  the  following  formula  : 


R. — Creosoti  puraj  (beechwood) 
Alcoholis 
Glycerini  purre 
Chloroformi 
Spt.  menthEe  piperitse 


550 
250 

20 


Of  this  mixture,  which  is  to  be  well  shaken  every  time,  a  table- 
spoonful  is  to  be  given  in  half  a  glassful  of  water  every  three  hours 
during  the  day.  This  mixture  appears  to  be  too  strong  in  many 
cases,  and  then  it  is  advisable  to  dilute  with  a  glass  of  sweetened 
water,  and  have  it  taken  gradually  instead  of  at  a  draught.  In  es- 
pecial intolerance,  it  is  advisable,  in  the  first  days  of  treatment,  to 
give  but  one  or  two  teaspoonfuls  of  the  solution,  and  gradually  increase 
to  the  full  dose.  Sometimes  it  is  necessary  to  have  recourse  to  one  of 
the  derivatives  of  creosote,  which  can  usually  be  borne  in  larger  doses 
and  with  no  special  annoyance. 

3.  The  patient  is  subjected  to  an  abundant  and  strengthening  diet, 
a  genuine  hyperalimentation.  He  is  to  receive  as  much  milk  as  he 
can  bear — if  possible  tAvo  or  three  quarts  a  day — sterilized,  or  at  least 
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boiled  a  long  time.  Meat  is  prescribed,  the  preparation  of  which  is 
to  be  changed  according  to  the  special  taste,  in  order  to  stimulate  the 
appetite,  though  certain  highly  seasoned  foods  of  slight  or  no  nutri- 
tious value  are  to  be  avoided.  Strong  wines  are  to  be  allowed,  of 
which  Carosso  prefers  Marsala,  in  a  daily  dose  of  400-500  c.cm. 

In  the  treatment,  all  the  approved  hygienic  rules,  which  are  made 
necessary  by  the  knowledge  of  the  infectiousness  of  the  disease,  are 
to  be  followed  in  respect  to  the  residence  and  occupation,  and  in  other 
respects.  Above  all  things,  the  careful  destruction  of  the  expector- 
ation is  to  be  provided  for,  so  that  the  patient,  after  it  has  dried  up, 
may  not  be  exposed  to  a  continual  or  occasional  inspiration  of  bacilli 
or  spores,  and  thus  set  up  a  new  infection. 

In  none  of  the  cases  was  this  treatment  commenced  until  the  de- 
monstration of  the  bacilli  of  tuberculosis  had  been  made  in  the  expec- 
toration. In  many  patients,  in  whom  the  results  of  the  physical 
examination  of  the  thorax  and  the  general  condition  of  the  individual 
were  a  sufficient  basis  for  the  diagnosis  of  pulmonary  tuberculosis, 
especially  at  the  apices,  the  treatment  was  not  employed  until  the 
bacilli  were  found  in  the  sputum,  even  though  elastic  fibres  were  pres- 
ent, a  sure  sign  of  a  destructive  process,  and  even  though  the  heredi- 
tary disposition  to  tubercular  disease  was  established ;  and  in  this 
connection  the  fact  is  important  that  these  latter  patients,  subjected  to 
a  simple  hygienic  diet  and  treatment,  were  perfectly  freed  from  every 
subjective  complaint  and  every  demonstrable  objective  sign  of  disease. 
It  is  not  improbable  that  some  of  the  ostensible  cures  of  pulmonary 
consumption  must  be  placed  in  this  category. 

In  the  cases  reported  by  Carosso,  careful  examinations  were  made  of 
the  physical  condition  of  the  patient  at  least  as  often  as  once  a  week, 
and  all  the  changes  were  noted. 

Only  when  especial  circumstances  made  it  necessary  was  the  treat- 
ment suspended  upon  the  disappearance  of  the  bacilli  from  the  sputum, 
but  was  continued,  not  only  until  complete  restoration  of  vesicular 
respiration  in  every  part  of  the  lung,  but  for  at  least  a  month  longer ; 
and  especial  stress  is  laid  upon  this. 

It  is  advisable  that  the  patient  remain  in  one  particular  place,  and 
that  the  gi'eatest  care  be  taken  in  the  destruction  and  sterilization  of 
the  sputum ;  when  it  is  definitely  established  that  it  contains  no  more 
bacilli,  then  it  is  well  for  the  patient  to  be  moved  to  another  place  that 
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can  by  no  possibility  be  contaminated,  and  the  author  is  convinced  of 
the  importance  of  this,  not  only  upon  theoretical  grounds,  but  because 
of  the  experience  gained  in  one  of  the  cases  reported  (Case  XI). 

Only  the  greatest  personal  vigilance  can  give  assurance  that  the 
prescribed  treatment  is  scrupulously  adhered  to — even  in  a  hospital — 
particularly  in  regard  to  the  continual  inhalations ;  and  it  is  just  in 
this  matter  of  constant  supervision  that  the  services  of  Dr.  Josselyn, 
who  has  assisted  me  throughout  this  investigation,  have  been  so  ex- 
tremely valuable.  At  very  great  inconvenience  to  himself,  and  at  the 
expenditure  of  much  time  that  could  not  well  be  spared  from  other 
duties,  he  has  followed  up  the  cases  that  I  shall  report,  at  their  homes, 
and  has  seen,  so  far  as  such  visits  could,  that  all  the  directions  that 
were  given  to  the  patients  were  faithfully  carried  out. 

Carosso  gives  the  ordinary  course  of  the  disease  in  those  in  whom 
the  process  is  confined  to  the  lungs,  and  in  whom  the  treatment  can 
be  fully  carried  out,  as  follows  :  First,  in  all  cases  the  bacilli  disappear 
from  the  expectoration  which  occurs  in  from  a  minimum  of  ten  days 
to  a  maximum  of  sixty  days.  Then  follows  a  considerable  lessening 
of  the  cough  and  expectoration,  then  the  night-sweats  disappear,  and 
the  nutrition  improves  to  such  an  extent  that  a  noticeable  gain  in 
body-weight  is  apparent.  Somewhat  later,  normal  percussion  reso- 
nance is  again  heard  over  the  diseased  portions  of  the  lung,  and  later 
still,  normal  vesicular  resonance  over  the  same  areas.  If  the  tubercu- 
lous process  is  accompanied  by  fever  this  also  disappears,  and  after  a 
few  days  only  :  if  it  continues  or  recurs,  it  is  a  sign  of  some  complica- 
tion. 

CASES    BY    CAROSSO. 

At  the  time  that  treatment  was  begun  in  the  first  cases  no  deep 
inspirations  were  ordered,  and  no  peppermint  was  added  to  the  creo- 
sote mixture  to  be  taken  internally. 

Cases  1  and  2. — Two  soldiers,  mustered  out  because  of  pulmonary  tubercu- 
losis. Signs  at  both  apices  in  both.  A  month  after  treatment  commenced 
the  weight  was  considerabl.v  increased,  the  cough  had  almost  disappeared,  the 
expectoration  was  very  slight  and  free  from  bacilli.  In  one  patient  the  rales 
had  disappeared,  and  normal  resonance  and  vesicular  respiration  were  found 
everywhere ;  and  in  a  few  days  later  the  same  condition  of  things  was  found 
in  the  other. 

Cases  3  to  9. — Pulmonary  tuberculosis  in  the  first  stage ;  in  some  there  had 
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been  repeated  haemoptysis,  distressing  cough  with  scanty  expectoration,  with 
infiltration  of  the  apices ;  in  some  there  wex'e  crepitant  rales  in  the  supraspin- 
ous fossa,  slight  elevations  of  temperature,  and  sweats  toward  morning.  Bacilli 
were  demonstrated  in  all ;  none  of  them  were  obliged  to  keep  their  beds.  All 
were  cured  in  a  maximum  of  two-months'  continuous  treatment.  Some  of 
them  again  examined  after  a  j^ear  and  a  half,  and  proved  to  be  perfectly  well. 

Case  10. — Much  emaciation,  and  according  to  all  signs  a  case  in  the  last 
stage,  in  the  treatment  of  which  the  method  would  be  subjected  to  a  severe 
test.  After  about  three  months  was  apparently  perfectly  cured,  and  over  a 
year  later  had  remained  so. 

Case  11. — Fever,  night-sweats,  cough,  abundant  muco-purulent  expector- 
ation, anaemia— signs  limited  to  upper  right  half— confined  to  bed.  After 
three  months  of  treatment  every  symptom  of  the  disease  had  disappeared,  but 
sixteen  months  after  had  died  of  "  consumption,"  having  gone  back  to  live  in 
the  same  unsanitary  surroundings  as  before  the  treatment  had  begun ;  it  is 
probable  that  it  was  not  a  lighting  up  of  the  original  attack,  but  a  new  infec- 
tion. 

Case  12. — Moderately  well-nourished  soldier,  with  signs  at  the  upper  part 
of  the  right  lung.  After  six  months  reported  by  letter  that  the  man  was  well 
and  perfectly  able  to  work. 

The  remaining  cases  were  subjected  to  the  full  treatment  as  de- 
scribed above,  and,  being  mostly  soldiers  treated  in  the  Military  Hos- 
pital at  Genoa,  accurate  records  could  be  kept. 

Case  13. — Whole  left  lung  affected ;  diarrhoea  appeared,  and  symptoms 
increased  until  death  occurred  in  about  two  months,  and  these  points  are  to  be 
noticed  as  a  result  from  this  case  : 

1.  Tuberculosis  of  the  lungs  caused  frequent  haemoptj'sis. 

2.  Tuberculosis  of  the  digestive  tract  existed  when  the  treatment  was  com- 
menced. 

3.  The  autopsy  showed  that  it  was  a  case  of  general  tuberculosis. 

4.  The  treatment  during  fifty-three  days  had  not  caused  the  disappearance 
of  the  bacilli  from  the  sputum. 

From  these  the  following  conclusions  may  be  drawn : 
a.  In  the  cases  with  frequent  haemoptysis  the  peppermint  meets 
with  obstacles  in  the  destruction  of  the  bacilli.     The  theory  appears 
to  be  a  plausible  one,  that  the  air  impregnated  with  peppermint  is  not 
able  to  enter  the  alveoli  filled  with  extravasated  blood. 

h.  If  the  tuberculosis  is  not  confined  to  the  lungs,  the  peppermint 
inhalations  can  only  with  difficulty  limit  the  process ;  and  the  further 
results  only  serve  to  confirm  this  assertion. 

Am  Phys  16 
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The  hsemoptyses  also  aggravate  the  condition  of  the  patient,  not 
only  by  the  loss  of  blood,  but  also  by  making  possible  a  septic  inflam- 
mation of  the  lungs. 

Cases  14,  15,  16. — All  soldiers,  treated  with  success. 

Case  17. — A  soldier  who  died  under  the  treatment,  but  in  whom  the  autopsy 
showed  abdominal  tuberculosis  as  well. 

Cases  18  to  2-5. — All  soldiers,  and  all  discharged  cured,  and  returned  to  the 
ranks. 

Case  26. — On8  in  which  the  symptoms  gradually  progressed  until  a  fatal 
termination  was  reached,  and  in  which  the  autopsy  showed  the  presence  of 
abdominal  tuberculosis. 

Cases  27  to  37. — All  soldiers,  and  all  discharged,  either  cured  or  so  nearly 
so  as  to  warrant  their  being  sent  out  to  continue  the  treatment  away  from  the 
hospital. 

Case  38  did  very  well  for  the  first  six  weeks,  and  then  was  discharged  at  his 
own  demand  ;  admitted  again  in  about  a  fortnight,  and  found  to  have  been  on 
a  prolonged  spree ;  after  readmittance,  failed  and  died. 

Case  39. — Treatment  followed  by  death,  with  the  presence  of  abdominal 
tuberculosis. 

Cases  40  to  44. — All  ones  of  recovery. 

Carosso  thereupon  draws  the  follow'ing  conclusions,  and,  if  his  facts 
are  well  grounded,  with  apparent  justification  : 

1.  The  bacilli  disappear  from  the  expectoration  in  a  period  which 
varies  from  ten  to  sixty  days  ;  this  disappearance  of  the  bacilli  occur- 
red constantly,  except  when  the  patient  died  a  short  time  after  begin- 
ning the  treatment.  The  bactericidal  power  of  the  peppermint,  which 
is  shown  in  cultures,  is  manifested  in  the  lungs  as  well,  and  the  im- 
portance of  this  fact  no  one  can  fail  to  appreciate. 

2.  All  persons  with  pulmonary  tuberculosis,  which  was  not  compli- 
cated with  tuberculosis  of  other  organs,  were  completely  cured  by  the 
method  of  treatment  wdiich  we  have  recommended,  except  the  cases  in 
■which  the  entrance  of  the  essence  of  peppermint  into  the  branches  of 
the  bronchial  tree  was  hindered  by  the  blood  which  was  extravasated 
into  them. 

Complete  cures  were  not  only  obtained  in  cases  of  tuberculosis  in 
the  first  stage,  but  also  in  those  in  an  advanced  stage,  even  though 
the  physical  signs  of  cavities  were  manifest. 

3.  This  simple  and  effective  method  may  be  put  in  practice  without 
any  injury. 
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4.  For  want  of  proper  materials  no  experiments  could  hitherto  be 
made  to  determine  whether  inhalations  of  peppermint  would  confer 
immunity  against  experimental  tuberculosis. 

The  summary  of  the  cases  as  reported  by  Carosso  is  this : 

Whole  number  of  cases 44 

Unmistakable  cures 35 

Admittedly  deaths  under  treatment 5 

Discharged  nearly  completely  cured       .....  3 
Died  of  supposed  reinfection  sixteen  months  after  apparent 

cure 1 

Of  the  deaths  under  treatment,  four  were  with  and  one  without 
tubercular  complication. 

Time  of  disappearance  of  the  bacilli  stated  in  thirty-one  cases. 
Shortest  time  ten  days ;  longest  fifty-six  days ;  average  twenty-eight 
days. 

Average  duration  of  treatment  in  twenty-seven  cases  cured  (those 
given)  about  forty-nine  days ;  of  the  cured,  twelve  were  in  the  first 
stage,  twenty  in  the  second  stage,  and  two  in  the  third  stage. 

I  submit  that  this  is  a  very  remarkable  showing,  if  true,  and  the 
only  way  in  which  to  determine  whether  it  is  or  is  not  true  is  to  give 
it  a  fair  trial. 

My  attention  was  called  to  the  article  very  soon  after  its  appear- 
ance, by  Surgeon  M.  W.  Wood,  and  I  determined  to  see  if  the  means 
at  my  command  would  furnish  any  data  that  would  be  of  interest  or 
service  in  the  matter. 

To  this  end,  during  the  month  of  October,  1894,  I  selected  a 
number  of  cases  of  pulmonary  tuberculosis  as  they  came  to  my  clinic 
at  the  Massachusetts  General  Hospital,  not,  however,  exercising  as 
much  care  as  I  might  have  done  in  taking  only  those  in  which  the 
disease  was  limited  to  the  lung  and  in  the  first  or  second  stage. 
Neither  was  any  selection  made  with  reference  to  the  surroundings 
and  occupation  of  the  patients.  So  that  considering  the  time  of  the 
year,  the  method  of  selection,  that  most  of  the  patients  have  continued 
their  occupations — in  fact,  all  of  them  that  had  any — it  would  appear 
that  this  method  of  treatment  has  had  as  severe  a  test  applied  to  it  as 
could  be,  and  that  if  the  results  are  at  all  favorable  further  trial  is 
justifiable. 
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Through  the  whole  of  the  work  I  have  received  the  most  valuable 
aid  from  Dr.  Josselyn,  Interne  at  the  Massachusetts  General  Hospital, 
who  has  kept  the  patients  up  to  the  mark  by  constant  visits,  and  who 
has  given  me  invaluable  aid  on  the  occasions  of  my  own  weekly  ex- 
aminations as  well. 

Case  I. — C.  S.  A.,  male,  aged  thirtj'-five  years  ;  Cambridge  ;  lumber  dealer ; 
sick  three  j'ears.  First  came  to  the  hospital  August  24,  1894.  Cough;  dys- 
pncea  at  times  ;  has  lost  10  pounds  ;  expectoration  free  ;  appetite  good  ;  bowels 
constipated.     Weight  lOSJ,  best  weight  118  pounds. 

Phj'sical  examination  :  Dulness  above  and  below  right  clavicle  ;  increased 
vocal  fremitus  ;  fine  moist  rales,  front  and  back. 

September  14,  1894:  Bacilli  found ;  weight  109  ;  phj'sical  examination  the 
same  as  before,  with  some  sibilant  rales  through  the  back. 

October  22d:  Started  Carosso's  treatment,  and  continued  with  more  or  less 
faithfulness  up  to  the  present  time. 

January  10,  1895  ■  Weight  lUJ  ;  pulse  114;  temperature  100.4°.  Appe- 
tite good  ;  sleeps  not  very  well ;  cough  less  this  week  than  ever  before  ;  raises 
almost  nothing  ;  clear  and  white  instead  of  yellow  ;  takes  four  teaspoonfuls  of 
the  medicine. 

Physical  examination :  Chest  perfectly  clear  on  ordinary  and  deep  inspi- 
ration ;  but  a  very  few  fine  moist  rales  may  be  detected  upon  heavy  cough. 

May  2d :  Weight  115  ;  chest  the  same  as  at  last  record,  /.  e.,  clear  on  ordi- 
nary inspiration  ;  slight  roughening ;  and  very  few  rales  on  hard  cough ; 
smokes  too  much  ;  has  been  working  very  hard  ;  bacilli  still  present,  but  gen- 
eral condition  much  improved. 

Chart  I.  shows  weight  and  temperature. 

Case  II. — Richard  B.,  male,  aged  thirty-five  years  ;  E.  Cambridge  ;  laborer  ; 
sick  three  j^ears.  First  visit  October  9,  1894.  Had  bad  cough  off  and  on  for 
three  j^ears  ;  some  expectoration  ;  night  sweats ;  dyspnoea  ;  appetite  poor  ; 
bowels  regular  ;  losing  weight.  Familj'  historj^  negative  ;  alcohol,  two  or  three 
drinks  a  day  ;  weight  131 5. 

Physical  examination :  Dulness  at  right  upper  front  and  right  base  back, 
with  moist  rales  throughout  the  entire  lung. 

January  od :  Has  lost  ground  almost  constantly  ;  has  constant  vomiting  and 
diarrhoea  ;  poor  sleep  ;  constant  cough,  but  raises  very  little ;  has  had  a  bad 
fistula  in  ano,  which  was  seen  in  consultation  by  one  of  the  surgeons,  and  tem- 
porizing measures  were  advised. 

Physical  examination :  The  right  lung  solid.  The  patient's  condition  has 
been  most  discouraging  from  the  very  first,  and  he  has  only  been  kept  upon 
the  treatment  because  he  seemed  to  need  it  from  the  humanitarian  point  of 
view. 

Died  February  18,  1895.    Weight  and  temperature  on  Chart  II. 

Case  III.  —  William  B.,   married,  aged  thirtj'-seven  years;  Fitchburg; 
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printer:  sick  three  j^ears.  First  visit  to  hospitalJul}' 3, 1894  ;  chest  negative  ; 
weight  about  normal ;  has  had  several  slight  hemorrhages  within  the  last  two 
months  ;  cough  mostly  in  the  morning  ;  sputum  white. 

July  30,  1894 :  Weight  122  ;  few  fine  rales  and  diminished  resonance  in  the 
left  upper  front. 

Chaet  II. 
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'September  25th  :  Bacilli  found;  not  so  well;  pain  in  left  side,  but  not  on 
long  breath. 

October  18ih  :  Carosso  begun  ;  few  fine  moist  rales  in  the  left  supraspinous 
fossa ;  diminished  resonance  above  the  left  clavicle  and  over  the  left  supraspin- 
ous fossa ;  weight  128. 

January 'id :  "Weight  1  SSL  best  weight  135.  No  blood  for  some  time; 
appetite  good ;  sleeps  well ;  raises  only  in  the  morning  and  very  little  at  that ; 
white  and  thin  ;  chest  apparently  normal  on  ordinary  inspiration  and  expiration. 

April  4th  :  Weight  130|;  has  still  occasional  slight  hemorrhage  ;  sleep  and 
appetite  good  ;  cough,  almost  none  ;  chest  as  at  first ;  bacilli  still  present;  but 
general  condition  and  strength  much  improved.  Chart  III.  shows  a  steady 
gain  in  weight. 

Case  IV. — Joseph  B.,  married,  aged  twenty-four  years  ;  31  McLean  Street ; 
metal  spinner.  Sick  for  a  .year  and  a  half.  First  visit  July  24,  1893,  when  he 
was  put  down  as  a  cigarette  fiend  and  as  having  had  an  attack  of  pleurisy 
three  months  before. 
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Odoher  17,  1894  :  Weight  127  ;  both  chests  (upper)  show  consolidation  ;  and 
bacilli  present  in  the  sputum.     Carosso  started  on  the  ISth. 

December  2\st :  Has  shown  a  constant  and  rapid  fiilling  oif;  has  cough; 
sleeplessness ;  night-sweats  ;  diarrhoea  ;  vomiting  (occasional) ;  and  latterly  a 
tremendous  cedema  of  the  legs  and  feet;  dyspnoea,  but  no  cardiac  affection  ; 
has  an  opportunity,  and  is  sent  to  the  Consumptive  Home. 

Died  about  .hinuanj  lAth. 

Case  V. — Charles  B.  S.,  aged  seventeen  years ;  333  Main  Street;  book- 
letterer  ;  fourteen  months.  First  visit  August  28,  1894;  then  had  been  sick 
for  two  weeks  with  pain  in  the  chest ;  cough  ;  much  expectoration  ;  some  blood 
and  pain  over  the  heart ;  the  physical  examination  was  apparently  not  entered. 

October  6th :  Pain  in  chest,  abdomen,  and  back ;  cough  and  some  expector- 
ation ;  bowels  irregular ;  nausea  and  occasional  vomiting  ;  signs  of  consolida- 
tion at  right  upper  front;  weight  101. 

29th:  Bacilli  found  ;  Carosso  started. 

January  Zd:  Feels  very  well  ;  almost  no  cough,  and  only  in  the  morning  ; 
no  night-sweats ;  appetite  good ;  chest  clear  on  ordinary  inspiration ;  weight 
107J,  best  weight  118. 

May  2d :  Weight  1071 ;  feels  very  well ;  chest  clear  on  ordinary  inspiration, 
but  many  rales  on  cough  at  right  upper  front ;  does  not  wear  inhaler  all  the 
time;  bacilli  present.  Chart  IV.  shows  weight  and  temperature  ;  a  fall  of 
temperature  and  increase  of  weight. 

Case  VI. — C.  S.  C.,  male,  aged  thirty-five  j^ears  ;  9  Upton  Street ;  sailor; 
sick  a  little  over  a  year  ago  after  .yellow  fever.  Consolidation  of  right  lung 
and  rales  scattered  all  over  front  of  left ;  best  weight  187  two  years  ago,  now 
112  ;  bacilli  found  ;  Carosso  started. 

January  Zd :  Weight  115  ;  feels  very  well ;  but  has  not  made  much  appar- 
ent gain ;  chest  is  about  the  same,  with  the  exception  that  there  has  been  an 
appearance  of  a  slight  amount  of  bronchial  respiration  in  the  upper  portion  of 
the  right  lung,  which  has  not  been  apparent  in  some  weeks. 

This  patient  has  not  lost,  as  might  have  been  expected  ;  although  it  cannot 
be  said  that  there  has  been  a  very  marked  advance. 

ilth  :  Turned  over  to  Dr.  Coolidge  ;  losing  very  rapidly  after  a  cold. 

March  2\st:  Weight  114?;  claims  relief  from  wearing  inhaler  ;  his  general 
condition  certainly  not  improved. 

Case  VII. — John  J.  H.,  single,  aged  twenty-one  years;  clerk  ;  S.  Boston. 
First  visit  on  October  29,  1894;  sick  two  years;  slow  fever  followed  by  asth- 
matic bronchitis ;  got  well  and  went  to  work ;  had  to  give  up  nine  months 
ago  (January,  1894) ;  now  has  bronchial  trouble  ;  cough  ;  thick,  j'ellow  expec- 
toration ;  dj'spnooa,  and  occasional  night-sweats. 

Physical  signs  at  right  apex. 

Carosso  begun  on  October  30th  ;  weight  113  pounds,  best  weight  134. 

January  Zd :  Weight  113V  ;  caught  cold  the  first  of  this  week  and  does  not 
feel  as  well  ;  cough  has  been  very  little  until  two  or  three  days  ago.  Right 
chest  full  of  rales. 
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March2\st :  Has  gone  down  steadily  ;  weight  107|. 

May  2d :  Appetite  very  poor  ;  coughs  very  Httle  and  raises  very  httle  ;  no 
change  in  chest ;  bacilU  present ;  weight  103. 

Chart  V.  shows  fall  of  loeiglit  and  rise  of  temperature. 

Case  VIII. — John  H.,  married,  aged  forty-three  years;  switch-tender! 
Somerville.  January  9,  1894  was  first  visit ;  for  three  months  had  had  a 
cough  and  pain  in  right  side,  and  sore  throat ;  raises  reddish  sputum,  thinks 
it  blood  ;  feels  weak  all  over ;  thinks  he  has  palpitation  on  exertion  ;  copious 
night-sweats;  appetite  poor ;  sleeps  poorly  ;  constipated. 
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Physical  examination  :  Apices  dull ;  rales  both  apices,  which  disappeared  on 
cough. 

October  nth:  Left  apex  most  marked  ;  weight  125. 

20th:  Carosso  begun  ;  bacilli  present ;  weight  124V. 

January  M:  Weight  132]-;  caught  a  fresh  cold  by  getting  feet  wet;  sleep 
not  so  good ;  appetite  about  the  same ;  bronchial  respiration  at  upper  front 
and  at  back  of  left. 

March  2\st :  Left  olf  liquor  a  month  ago  ;  says  he  feels  much  better  ;  sleep 
good;  cough  less;  expectoration  much  less  thick;  weight  131]. 

May  2d:  Sleeps  and  eats  well;  works  all  night;  certainly  ap/jem-s  to  be 
better  and  stronger,  although  physical  signs  have  not  changed.     Chart  VI. 

Case  IX. — G-.  W.  T.,  male,  aged  thirty  years;  printer;  Everett;  October 
30,  1894,  first  visit.  Cough;  profuse  expectoration;  yellowish- brown ;  dizzi- 
ness ;  headache  ;  two  attacks  of  pleurisy  six  and  two  years  ago  ;  physical  signs 
at  right  apex  ;  weight  129^,  best  weight  145  ;  bacilli  found  ;  Carosso  begun. 
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January  ?id:  Weight  135:];  appetite  good  ;  sleeps  well ;  cough  almost  none 
at  all ;  chest  clear  on  ordinary  and  deep  inspiration. 

March  2Ut :  Two  weeks  ago  weight  was  HOJ  ;  pain  last  ten  days;  pleurisy  • 
weight  to-day  135i]  ;  has  not  been  heard  from  since  this  record. 

(Chart  A^II.  up  to  time  of  attack  of  pleurisy  showed  a  steady  gain.) 

Case  X.— James  M.,  single,  aged  thirty-two  years;  a  freight  handler; 
Charlestown. 

October  1",  1894:  Cough;  bloody  expectoration ;  vomiting;  anorexia;  and 
night-sweats  ;  has  lost  twenty  pounds. 

Phj-sical  signs  at  left  apes ;  bacilli  present;  weight  129,  best  weight  152. 
Carosso  begun. 

December  27,  1894:  Weight  130;  his  trouble  began  two  years  ago  with 
hemorrhages,  with  no  premonitory  s.ymptoms.  Has  felt  better  the  last  four 
days  than  for  some  time  ;  sleep  good ;  appetite  poor  ;  no  night-sweats  ;  cough 
only  in  the  morning,  and  raises  very  little,  which  is  white  and  frothy,  not 
thick  and  j'ellow  as  it  was  before. 

March  2lst :  Weak  and  pain  in  back  ;  chest  clear,  except  on  deep  inspira- 
tion ;  weight  1281. 

3Iay  4th :  Chest  clear  except  on  forced  cough,  when  a  few  fine  rales  appear 
in  left  upper  front ;  back  very  weak,  but  has  been  on  a  fishing  trip  to  the 
Banks  ;  is  in  a  bad  condition.     (Chart  VIII.) 

Case  XI.— Daniel  0'L.,married,  aged  twenty-four  years ;  engraver ;  Chelsea. 

September  13,  1894 :  Sick  for  eight  months  ;  cough  through  the  day,  not 
much  at  night ;  has  had  night-sweats  ;  raises  a  thick  greenish  sputum  ;  vomit- 
ing frequent ;  much  tea  and  tobacco. 

Phj'sical  signs  at  right  apex,  front  and  back  ;    weight  125  ;  best  weight  143. 

January  \0,  1895:  Has  shown  a  steady  improvement;  weight  lAlh ;  no 
cough  ;  and  appears  to  be  as  well  as  he  ever  was  in  his  life ;  chest  clear 
throughout  on  ordinary  and  deep  inspiration  ;  bacilli  absent. 

March  llth:  Has  had  rheumatism  ;  weight  139t  ;  last  time  143. 

May  2d :  Feels  perfectly  well ;  no  cough  ;  eats  and  sleeps  well ;  chest  per- 
fectly clear  ;  no  sputum  to  examine  for  bacilli.     (Chart  IX.) 

There  were  three  other  cases  that  were  considered  for  this  treat- 
ment but  that  need  not  be  counted  in  this  summary,  for  the  reason 
that  two  of  them  were  altogether  too  far  gone  to  hope  for  any  benefit 
from  an}"  treatment  whatsoever ;  and  the  third  Avas  an  unruly  colored 
brother  who  Mas  obliged  to  take  care  of  his  bar,  and  -was  not  able  to 
pay  proper  attention  to  his  health. 

Of  those  that  have  been  under  treatment  with  some  system,  and  in 
regard  to  whom  it  may  be  felt  that  there  has  been,  at  least,  a  certain 
degree  of  faithfulness  in  following  out  the  directions  given,  I  think 
that  there  has  not  been  one  that  has  not  shown,  at  least,  a  temporary 
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alleviation  of  the  symptoms.  In  every  case  there  has  been  at  least 
for  a  time  a  diminution  and  change  in  the  character  of  the  sputum,  a 
disappearance  of  the  night-sweats,  and  a  very  material  amelioration  of 
the  distressing  symptoms,  cough,  pain,  and  dyspnoea. 

In  some  of  the  cases  these  improvements  have  not  been  maintained, 
but  where  this  has  been  so  there  has  been  some  explanation  for  it, 
either  by  the  manifest  fact  that  there  existed  tuberculosis  in  some 
other  part  of  the  body  than  in  the  lungs,  or  else  by  the  fact  that  the 
disease  had  produced  so  much  wasting  of  the  tissues  before  the  treat- 
ment was  begun  that  there  could  not  be  any  fair  expectation  of  per- 
manent improvement. 

Because  of  the  fact  that  many  of  the  cases  are  living  under  poor 
hygienic  conditions,  and  many  are  too  poor  to  procure  for  themselves 
the  extra  alimentation  that  has  been  urged  upon  them,  it  would  appear 
that  a  summary  of  the  weights  Avould  be  the  next  best  thing  to  an 
exact  comparison  of  the  physical  signs  to  judge  of  the  improvement, 
if  any  has  occurred.  A  marked  increase  of  weight,  maintained  under 
these  conditions  and  through  the  winter  season  would  appear  to  be 
sufficiently  remarkable  to  be  worth}^  of  note.  Such  a  table  I  have 
given  here  : 

TABLE   OF   WEIGHTS. 
Best  Weight. 

Case  I.  118 

Case  II. 

Case  III  135 

Case  IV. 

CaseV.  118 

Case  VI.  187 

Case  VII.  134 

Case  VIII. 

Case  IX.  145 

Case  X.  152 

Case  XI.  143 

Now  there  are  eleven  cases  on  this  table,  of  which  four  may  fairly 
be  excluded  as  giving  any  test  of  the  method,  for  one  has  had  a  bad 
fistula,  one  has  had  a  renal  complication,  one  has  lost  seventy-five 
pounds  in  two  years  preceding  the  beginning  of  treatment,  and  one 
has  been  under  such  extremely  unfavorable  conditions  of  mind  and 


At  Beginning. 

Noxo  {May). 

108 

115. 

13U 

Died. 

128  (122  on 

July 

30th) 

135f. 

127 

Died. 

101 

107f. 

112 

im. 

113 

1031. 

124  J 

132. 

129.} 

1 35  (Pleurisy) 

129 

127. 

125 

140. 
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body  that  little  short  of  a  miracle  could  help  make  his  physical  ail- 
ments improve. 

There  are  then  left  seven,  and  in  every  one  of  these  there  is  a  gain 
that  is  more  or  less  marked,  extending  from  five  to  sixteen  pounds. 
In  one,  Case  XI.,  the  bacilli  have  apparently  disappeared  from  the 
sputum  entirely,  and  in  several  others  the  numbers  have  certainly 
diminished. 

The  physical  conditions  have  improved  in  all  of  them,  and  there 
can  apparently  be  no  doubt  that  this  method  of  treatment  has  at  least 
beeii  of  temporary  service  to  them  all.  How  long  this  service  will  last, 
or  whether  it  will  be  permanent  at  all  in  this  climate,  is  still  to  be  seen. 

Dr.  W.  H.  Prescott  began  to  treat  cases  by  this  method  before  I  did, 
and  his  success  has  apparently  been  more  marked  than  mine ;  in  the 
cases  that  were  treated  in  an  institution  where  the  patients  could  be 
kept  under  constant  supervision  this  seems  to  be  the  most  important 
part  of  the  whole  matter,  that  the  power  may  exist  to  control  the 
movements  of  the  patient  and  to  see  that  all  of  the  directions  are 
constantly  complied  with.  If  this  could  have  been  done  with  all  the 
cases  reported  here,  it  seems  reasonable  to  suppose  that  something 
more  nearly  like  the  rapid  improvement  claimed  by  Carosso  would  have 
been  reached.  At  the  same  time  the  treatment  certainly  does  no 
harm,  and  I  am  inclined  to  believe  deserves  a  wide  and  faithful  ti'ial, 
although  the  experiments  of  Baldwin  {New  York  Medical  Journal^ 
May  18,  1895)  seem  to  show  that  the  essence  of  peppermint  has  no 
inhibitory  or  destructive  effect  upon  the  bacilli  of  tuberculosis. 
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DISPLACEMENTS  OF  THE  LIVER. 


By  J.  E.  GKAHAM.  M.D.,  M.R.C.P.  Lond., 

OF  TORONTO. 


The  liver  is  freely  movable  within  certain  limits.  Its  position 
changes  with  each  respiration,  and  with  many  of  the  movements  of 
the  body.  It  is  quite  probable,  also,  that  in  females  with  pendulous 
abdomen  the  liver  may,  on  account  of  its  own  weight,  descend  an  inch 
below  its  normal  limit  without  producing  any  unpleasant  symptoms, 
and  that  many  such  cases  have  not  been  noticed  or  recorded. 

Cases  of  marked  displacement,  in  which  the  normal  hepatic  dulness 
is  absent,  and  the  liver  found  low  down  in  the  abdominal  cavity,  are 
rare,  and  the  number  so  far  recorded  is  limited. 

In  1754  Heister  published  a  description  of  the  post-mortem  ap- 
pearance of  the  abdominal  organs  in  a  case  of  hepatic  displacement, 
and  added  a  drawing,  a  representation  of  which  (Fig.  1)  I  show  you. 
This  article  seems  to  have  been  overlooked  by  almost  every  writer 
on  the  subject,  until  it  was  discovered  by  Faure,  and  published  in  his 
recent  work  at  Paris  in  1892. 

The  subject  is  referred  to  by  Gunzius,  1744 ;  Bucholz,  1768 ; 
Sauvage,  1768  ;  Portal,  and  one  or  two  other  writers  of  his  time.  In 
more  recent  times  (1866),  Cantani  first  published  the  history  and  de- 
scription of  a  case.  Leopold,  in  1875,  collected  nine  cases  and  pub- 
lished them  in  tabulated  form.  In  the  list  appended  to  this  paper 
Leopold's  method  of  classification  has  been,  to  a  large  extent,  adopted. 
Wickham  Legg,  in  1878,  made  a  collection  of  twenty  previously  pub- 
lished cases.  He  expressed  great  doubt  as  to  the  correctness  of  diag- 
nosis in  these,  for  two  apparently  good  reasons :  1.  That  in  only  two 
of  the  so-called  cases  had  a  post-mortem  been  made,  and  in  both  these 
the  liver  had  been  found  in  the  normal  position.  2.  He  stated  that 
after  a  careful  examination  of  anatomical  literature  be  had  been  un- 
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able  to  find  the  record  of  a  single  case  of  displaced  liver.     Since 
1«78  the  possibihtj  of  displacement  has  been  proved,  not  only  by  post- 


mortems,  but  also  by  abdominal  sections  during  life 

Fig.  ]. 


Fac-simile  of  the  cut  which  accompanies  Heister's  case 
1.  stomach.  2.  Lobulus  spigelli. 

In    1885   Landau   published   a   work,  Die    Wanderleber  und  der 
Hangehauch  der  Frauen,  in  which  he  gave  brief  histories  of  sixteen 
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cases  which  came  under  his  own  observation.  The  last,  and,  perhaps, 
the  most  exhaustive  work,  was  published  in  Paris,  1892,  by  Faure. 
In  this  a  collection  of  fifty-four  cases  is  given,  as  well  as  an  account 
of  a  number  of  experiments  made  on  the  cadaver.  Chvostek,  Meiss- 
ner,  and  Winkler  have  written  long  and  able  articles  on  this  subject. 

Some  cases  have  been  reported  since,  so  that  I  have  made  a  collec- 
tion of  sixty-eight,  which  are  herewith  given  in  a  tabulated  form.  In 
recording  these  cases  I  have  taken  into  consideration  only  those  in 
which  the  displacement  was  due  to  abnormal  conditions  below  the  dia- 
phragm, excluding  also  such  cases  as  are  produced  by  subphrenic 
tumor  or  abscess.  The  slighter  form  due  to  pathological  condition  of 
the  right  chest,  such  as  pleurisy,  pneumothorax,  and  emphysema,  are 
not  rare,  and  are  not  here  taken  into  consideration. 

I  am  of  the  opinion  that  the  cases  so  far  recorded  might  easily  be 
divided  into  two  classes :  First,  the  ivanderlehej'  of  the  German, 
fegato  amhulante  of  the  Italian,  floating  liver,  a  condition  almost 
always  found  in  women  with  pendulous  abdomen,  usually  after  fre- 
quent child-bearing ;  and  a  second  class,  made  up  of  both  males  and 
females,  in  whom  the  causes  of  displacement  are  varied.  By  far  the 
larger  proportion  of  cases  belongs  to  the  first  class. 

It  is  probable  that  the  number  recorded  bears  a  small  proportion  to 
the  number  which  really  exists.  This  opinion  is  strengthened  by  the 
fact  that  so  many  have  been  published  since  the  observations  of  Can- 
tani  in  1866.  Previous  to  that  time  the  subject  was  scarcely  noticed, 
even  in  treatises  on  the  liver,  such  as  Budd,  Frerichs,  etc.  Floating 
liver,  however,  is  very  much  less  frequent  than  floating  kidney,  and 
one  cannot  be  surprised  at  this  when  the  number  and  strength  of  the 
ligaments  which  attach  the  liver  to  the  abdominal  walls  are  considered 
as  well  as  the  intimate  connection  between  that  organ,  the  inferior 
vena  cava,  and  the  right  heart.  The  distance  between  the  wall  of  the 
right  auricle  and  the  junction  of  the  hepatic  veins  with  the  inferior 
vena  cava  varies  from  one  and  a  quarter  to  one  and  three-quarters 
inches,  and  it  is  difficult  to  conceive  how,  in  any  way,  this  distance 
could  be  very  much  increased.  It  is  probable  that  in  the  ordinary 
state  of  health  the  ligaments  of  the  liver  are  suflSciently  strong  to 
carry  the  whole  weight  of  the  organ  without  the  aid  of  the  abdominal 
wall.  This  I  have  demonstrated  in  a  majority  of  the  few  experiments 
I  have  made  on  the  cadaver. 
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The  normal  position  in  the  recumbent  posture  was  marked  by  the 
insertion  of  pins  through  the  abdominal  wall.  The  subject  was  then 
placed  on  his  feet  and  the  lower  margin  again  marked.  The  abdomen 
was  then  opened,  the  intestines  allowed  to  fall  down,  and  the  subject 
was  jarred  and  shaken.  In  some  cases  the  anterior  margin  of  the 
liver  did  not  descend  lower  after  the  abdomen  was  opened  than  before. 
In  some,  however,  the  liver  descended  an  inch  to  an  inch  and  a  half 
after  the  abdomen  had  been  opened.  In  the  latter  case  it  appeared  to 
me  that  when  the  atmospheric  pressure  was  removed,  the  length  of  the 
suspensory  ligament  allowed  the  liver  to  drop  to  the  extent  noted. 
After  section  of  the  suspensory  ligaments  the  anterior  border  of  liver 
descended  about  three  inches,  the  right  lobe  more  than  the  left.  The 
posterior  margin  remained  fixed. 

In  examining  the  ligamentous  attachments,  one  is  struck  by  the 
great  diflference  in  their  strength  and  thickness  in  different  cases- 
For  instance,  in  some  the  lateral  ligaments  were  thick  and  strong 
enough  apparently  to  carry  the  whole  weight  by  themselves,  whereas 
in  others  they  were  thin,  weak,  and  easily  torn.  The  fact  that  in 
some  cases  the  liver  rotates  on  its  axis  may  be  due  to  the  varying 
strength  of  these. 

In  the  case  of  Avomen  with  pendulous  abdomen  after  child-bearing, 
it  is  probable  that  the  ligaments  of  the  liver  may  not  have  their  nor- 
mal strength,  and  the  heavy  weight  constantly  dragging  upon  them 
may  in  time  produce  an  elongation  not  only  of  the  ligaments,  but  of 
the  inferior  vena  cava. 

My  clinical  observations  have  been  limited  to  three  cases.  One,  a 
female,  with  lax  abdomen,  belonging  to  the  first  class ;  one,  a  male, 
belonging  to  the  second  class ;  and  the  other  a  case  of  subphrenic 
abscess  which  really  does  not  belong  to  either  class,  but  which  I  in- 
clude on  account  of  the  great  displacement  of  the  liver  found  on  post- 
mortem examination. 

Case  I. — An  old  lad}',  aged  sixtj--two  years,  mother  of  ten  children,  whom 
I  was  called  to  see  in  1885,  and  found  suffering  from  dyspnoea  and  cyanosis  on 
the  slightest  exertion.  Upon  examination  I  found  a  somewhat  dilated  right 
heart,  bronchitis,  and  emphysema.  The  abdomen  was  very  pendulous,  the 
liver  somewhat  enlarged  and  very  much  displaced.  The  upper  border  of  rela- 
tive dulness  was  not  higher  than  the  margin  of  the  seventh  rib  in  the  nipple 
line,  and  the  lower  margin  could  be  distinctly  felt  two  inches  below  the  umbili- 
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cus.  When  the  patient  was  in  the  horizontal  position  the  liver  could  be  par- 
tially replaced.  With  rest  in  bed  and  the  administration  of  digitalis,  the  pa- 
tient made  considerable  improvement.  I  found,  however,  that  each  time  she 
attempted  to  get  up  and  move  around  the  room  she  complained  of  the  weight 
in  the  abdomen  and  of  diflBculty  in  breathing.  Cyanosis  rapidly  followed. 
This  condition  had  existed  for  months,  and  had  gradually  become  worse.  It 
occurred  to  me  that  the  displacement  and  weight  of  the  liver  might  be  an  im- 
portant factor.  An  abdominal  bandage  was  fitted  in  such  a  way  as  to  support 
the  latter  organ  with  a  most  satisfactory  result.  The  patient  was  able  to  go 
about  the  house  and  walk  a  block  or  two  on  the  street,  an  amount  of  exercise 
she  had  not  taken  for  months.  The  dyspncea  and  cyanosis  were  much  im- 
proved, and  the  patient  lived  for  about  five  j^ears  in  comparative  comfort. 
She  found,  however,  that  when  the  supporter  was  laid  aside  the  old  symptoms 
of  weight,  dyspnoea,  etc.,  quickly  returned. 

In  this  case  other  important  pathological  conditions  were  present 
besides  the  liver  displacement — emphysema,  dilated  right  heart,  and 
cardiac  liver.  Nor  was  the  displacement  so  marked  as  in  some  of  the 
cases  recorded  by  Leopold,  for  instance,  but  the  result  of  the  treat- 
ment demonstrated  the  fact  that  the  displacement  was  one  of  the  most 
important  factors,  and  that  support  was  necessary  to  the  existence  of 
any  degree  of  comfort.  A  point  of  interest  in  connection  with  the 
case  was  the  relationship  between  the  position  of  the  liver  and  the 
right  heart.  There  was  no  doubt  that  the  weight  of  the  former  had 
a  marked  influence  on  the  production  of  cyanosis,  and  that  this  w'as 
relieved  when  the  abdomen  was  supported.  In  some  of  my  experi- 
ments, after  severing  all  the  ligaments  and  drawing  the  liver  down- 
ward, the  right  auricle  was  slightly  changed  in  shape  and  position. 
It  was  not  possible,  however,  with  an  amount  of  force,  short  of  ruptur- 
ing the  ligaments,  to  produce  any  effect  on  the  right  auricle.  Upon 
examination  of  the  tabulated  list  of  cases,  it  will  be  noticed  that  in 
four  or  five  a  similar  condition  of  dyspnoea  and  cyanosis  is  described, 
and  that  these  disagreeable  symptoms  were  relieved  by  the  use  of  an 
abdominal  support. 

Case  II. — J.  R.,  aged  thirty-five  years,  whom  I  was  called  to  see  in  con- 
sultation on  the  evening  previous  to  his  death.  Patient  was  pale,  emaciated, 
and  so  weak  that  a  thorough  examination  could  not  be  made.  The  history 
given  was  that  the  patient,  a  builder,  had  for  some  months  suffered  from 
severe  pain  in  the  region  of  the  liver,  together  with  marked  symptoms  of 
indigestion,  and  that  for  the  last  three  weeks  he  had  been  confined  to  bed. 


DISPLACEMENTS    OF    THE    LIVER.  263 

He  had  latterly  developed  symptoms  of  peritonitis.  Upon  examination  we 
found  an  enormously  dilated  stomach  and  a  displaced  liver.  Splashing  could 
be  produced  as  low  down  as  the  pubes.  The  liver  could  be  easily  felt  through 
the  abdominal  walls,  and  both  splashing  and  stomach  resonance  could  be 
obtained  above  and  below  the  liver. 

The  diagnosis  made  was  pyloric  stenosis,  gastrectasis,  and  hepatic  displace- 
ment. 

The  patient  died  on  the  following  morning. 

The  post-mortem  revealed  an  enormously  dilated  stomach.  The  greater 
curvature  was  found  in  close  proximity  to  the  pubes.  The  cardiac  orifice  was 
found  in  the  normal  position,  and  the  pylorus  displaced  downward  about  two 
inches.  The  liver  was  situated  obliquely  across  the  front  of  the  stomach, 
having  been  displaced  downward  and  to  the  left,  the  right  lobe  partly  under 
the  anterior  portion  of  the  diaphragm,  and  so  displaced  that  the  right  lateral 
border  pointed  upward,  and  the  normal  anterior  border  pointed  to  the  right. 
The  left  lobe,  much  hypertrophied,  was  displaced  downward,  so  that  a  portion 
of  it  was  found  immediately  behind  the  umbilicus.  A  large  subphrenic  abscess 
was  discovered  behind  the  liver  pushing  up  the  posterior  portion  of  the  dia- 
phragm. The  pj'lorus  and  contiguous  portion  of  the  duodenum  were  sharply 
curved,  and  the  lumen  almost  closed  by  external  peritonitic  bands. 

In  this  case  the  abnormal  condition  was  primarily  due  to  the  sub- 
phrenic abscess,  which  pressed  the  liver  forward  and  downward,  and 
at  the  same  time  caused  it  to  turn  on  its  axis.  If  a  more  determined 
effort  had  been  made,  the  cause  of  the  dislocation  might  have  been 
found  during  life.  The  displacement  of  the  liver  here  was  not  the 
primary  condition,  nor  was  it  the  most  important  feature,  yet  it  illus- 
trates one  way  in  which  that  organ  has  been  shown  to  assume  an  ab- 
normal position. 

Case  III. — M.  T.,  aged  seventeen  years,  admitted  to  Toronto  Greneral  Hos- 
pital, November  20",  1894.  The  patient,  a  boy,  was  born  in  England,  and 
lived  some  j'ears  in  London,  where  he  was  emploj'ed  as  a  messenger.  Having 
suifered  much  from  hardship  and  destitution,  he  applied  to  one  of  the  orphan- 
ages, and  was  thus  brought  to  Canada.  Nothing  to  be  noted  in  the  family 
history.  Patient  stated  that  his  health  had  always  been  good  up  to  the  com- 
mencement of  the  present  trouble. 

In  the  latter  part  of  last  July,  while  driving  on  a  wagon  loaded  with  stone, 
he  fell  off  and  the  front  wheel  of  the  wagon  jjassed  over  him.  According  to 
the  account  given,  the  wheel  passed  obliquely  across  the  body  from  left  to  right, 
fracturing  the  seventh  and  eighth  ribs  on  the  left  side.  He  was  carried  home 
in  an  unconscious  condition  and  placed  under  medical  care.  Dr.  Aikins,  who 
attended  him,  informed  me  that  the  .shock  was  not  severe,  but  that  he  com- 
plained of  great  pain  and  tenderness  over  the  region  of  the  liver,  and  that  the 
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abdomen  was  not  much  swollen.  In  three  weeks  he  was  able  to  go  about,  and 
came  to  Toronto.  He  still  complained  of  pain,  tenderness,  and  great  swelling 
of  the  abdomen,  and,  as  these  conditions  persisted,  he  was  sent  to  the  hospital. 

He  was  of  a  peculiar  dwarfed  appearance,  his  body  being  longer  in  propor- 
tion than  his  legs.  Ricketj^  nodules  were  discovered  on  the  ribs,  and  the  abdo- 
men was  enormously  distended.  On  physical  examination,  a  considerable 
amount  of  fluid  was  found  in  the  i^eritoneal  cavity.  A  large  hard  tumor  was 
also  discovered  in  the  epigastric  and  left  hypochondriac  region.  Patient  com- 
plained of  great  tenderness  over  the  tumor,  and  of  severe  pain,  which  passed 
upward  and  downward  along  the  spine.  Digestion  normal,  with  the  exception 
of  eructation  of  gas  after  meals.  Appetite  fairly  good.  The  area  of  cardiac 
dulness  seemed  lessened,  and  the  apex-beat  was  found  in  the  fourth  interspace. 
Patient  was  ordered  to  remain  in  bed,  and  the  usual  medicinal  treatment  for 
ascites— saline  pui-gatives  and  diuretics — was  prescribed.  The  fluid  gradually 
disappeared,  so  that  in  January  scarcely  a  trace  of  it  could  be  discovered.  A 
careful  examination  of  the  abdomen  was  then  made,  when  the  following  con- 
ditions were  found  : 

Palpation.  The  solid  mass  on  the  left  side,  already  mentioned,  extended  four 
inches  below  the  costal  margin  in  the  nipple  line,  and  one  and  a  half  inches 
below  in  the  anterior  axillary  line.  A  distinct  notch  could  be  felt  in  the  edge 
of  this  body  almost  opposite  the  nipple  line,  and  from  this  point  the  margin 
sloped  upward  and  inward,  so  as  to  come  about  to  the  ensiform  cartilage  in  the 
median  line.  There  seemed  to  be  an  ill-defined  body  to  the  left  of  this  mass. 
On  percussion  over  the  area  of  normal  liver  dulness  a  distinct  resonance  was 
present,  except  over  a  space  about  one  inch  in  diameter,  which  extended  a  little 
beyond  the  right  nipple.  Slight  dulness  was  also  noticed  between  the  ninth 
and  eleventh  ribs  in  the  posterior  axillary  line.  The  stomach  appeared  to  be 
above  and  to  the  left  of  the  tumor.  The  colon  was  inflated,  and  found  to  pass 
in  front  of  the  lower  portion  of  the  hard  mass.  The  latter  was  diagnosed  as 
liver:  1.  On  account  of  the  notch  and  lower  sharp  margin,  which  could  be 
distinctly  made  out.  2.  The  absence  of  dulness  in  the  normal  liver  area.  3. 
The  smooth  upper  surface. 

The  tumor  was  fairly  fixed  in  its  place.  Tenderness  was  still  felt  a  little 
below  the  lower  margin,  but  the  general  pain  and  sensitiveness  had  entirely 
disappeared.     The  blood  was  examined  and  found  normal.  Urine  also  normal. 

As  the  case  was  one  of  some  interest  a  large  number  of  physicians 
examined  tlie  patient,  and,  although  there  seemed  little  doubt  about 
the  nature  of  the  tumor,  it  was  difficult  to  understand  the  way  in 
which  such  a  displacement  could  have  been  produced.  We  had  no 
means  of  ascertaining  the  position  of  the  liver  before  the  accident. 
Could  such  a  change  in  position  be  produced  by  the  wheel  passing 
over  the  body  if  the  liver  had  previously  been  in  its  proper  position  ? 
It  is,  in  my  opinion,  almost  impossible  that  such  a  displacement  could 
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take  place  suddenly  without  producing  injuries  which  would  have  im- 
mediately proved  fatal. 

Upon  careful  examination  of  the  literature  of  the  subject  I  was  un- 
able to  find  any  similar  case.  Two  cases  are  described  in  which  such 
a  change  in  position  was  found,  but  in  neither  was  the  displacement 
produced  by  accident.  In  one  case  published,  a  somewhat  similar 
displacement  was  noticed  along  with  ascites.  The  question  at  once 
arises,  Was  a  correct  diagnosis  made  ?  Dr.  Wickham  Legg's  case  pre- 
sented a  somewhat  similar  condition. 

I  have  thus  given  my  notes  on  this  case  exactly  as  I  had  written 
them  previous  to  my  last  examination  of  the  patient. 

In  the  month  of  March  he  left  the  hospital,  and  took  a  position  in  a  tannery 
about  one  hundred  miles  from  the  city,  where  his  work  consisted  principally  in 


Fig.  2. 


Front  view. 
Showing  change  of  position  of  tumor  in  lot't  side,  on  change  of  posture,  May  24, 1895. 


lifting  hides  out  of  vats,  and  carrying  them  a  distance.  This  required  a  good 
deal  of  stooping.  He  was  sent  for,  and  examination  was  made  on  May  2-1-th. 
The  boy  had  enjoyed  fair  health,  and  seemed  quite  able  to  do  his  work.    He 
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complained  of  pain  in  the  lower  port  of  the  dorsal  region.     The  following  con- 
ditions were  noted : 

A  tumor  was  distinctly  felt  in  the  left  hj^pochondrium  and  in  the  lower  part 
of  the  epigastric  region,  which  presented  the  form,  size,  and  consistency  of  the 
liver.  The  smooth  upper  surface,  the  anterior  sharp  border  pointing  down- 
ward, and  the  notch  could  be  made  out.  This  tumor  was  quite  movable,  and 
changed  its  position  at  least  to  the  extent  of  three  inches  when  the  patient,  in 
the  recumbent  posture,  moved  from  his  left  to  his  right  side  (Fig.  2.)  Dul- 
ness  over  the  greater  part  of  the  mass  was  absolute,  and  extended  back  to 
the  spine  (Fig.  3).  The  dulness  above  and  behind  changed  with  the  change 
of  position  of  the  tumor,  proving  that  the  later  extended  back  to  the  spine. 


Fig.  3. 


Side  view. 
Showing  area  of  relative  dulness,  right  side,  May  24,  1895. 


It  will  thus  be  seen  that  the  tumor,  which  was  previously  fixed, 
was  now  quite  movable,  and  the  natural  conclusion  was  that  it  was  a 
transposed  and  movable  liver,  and  this  was  strengthened  by  the  fact 
that  deglutition  sounds  could  be  heard  more  distinctly  over  the  right 
seventh  costal  cartilage  than  over  the  same  position  on  the  left  side. 

Another  change  had,  however,  taken  place.  Whereas,  during  the 
winter,  dulness  was  absent  over  the  normal  liver  area,  it  was  now 
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present  in  a  relative  degree  over  a  surface  extending  from  within  an 
inch  of  the  right  side  of  the  sternum  back  to  the  spine.  The  upper 
margin  of  the  dulness  was  on  a  level  with  the  fifth  rib  in  the  nipple 
line,  seventh  interspace  in  the  anterior  axillary  line,  and  ninth  inter- 
space in  the  posterior  axillary  line.  The  lower  margin  of  the  dull 
area  did  not  extend  further  down  than  within  an  inch  of  the  border 
of  the  ribs.  The  edge  of  the  liver  could  not  be  felt  under  the  ribs  on 
the  right  side. 

How  can  these  changes  be  explained  ?  I  am  of  opinion  that  the 
tumor  which  was  diagnosed  last  Avinter  as  displaced  liver  was  really  a 
mass,  perhaps  inflammatory,  attached  and  surrounding  the  spleen,  and 
that  the  liver  on  the  right  side  was  displaced  upward  and  backward, 
and  so  covered  by  distended  intestines  that  it  could  not  be  made  out 
by  physical  examination.  The  intestines  were  probably  at  that  time 
attached  to  the  costal  margin  by  inflammatory  adhesions,  and  the 
latter  have  since  disappeared,  leaving  the  liver  still  attached  to  the 
back  part  of  the  diaphragm. 

Another  possible  explanation  would  be  the  presence  of  a  movable 
transposed  liver  in  the  left  side,  and  the  return  of  dulness  to  the  right 
side  might  be  due  to  a  thickened  pleura.  Opposed  to  this,  however, 
were  the  facts  that  the  respiratory  sounds  could  be  heard  over  the  dull 
area,  and  there  was  nothing  in  the  patient's  history  after  he  left  the 
hospital  which  would  indicate  a  pleuritic  attack. 

The  latter  theory  would  necessitate  the  transposition  of  the  abdom- 
inal viscera  when  those  in  the  thorax  were  in  the  normal  position. 

The  history  of  this  case  rather  strengthens  the  skepticism,  such  as 
Wickham  Legg  indulged  in,  as  to  the  correctness  of  diagnosis  in  some 
of  the  recorded  cases  of  displaced  liver. 

Etiology.  Winkler  gives  the  following  causes  which  act  one  in 
succession  to  the  other  : 

1.  Pregnancy  at  full  term. 

2.  Pendulous  abdomen. 

3.  Hepar  pendens. 

4.  Stretching  of  the  ligaments. 

5.  Tearing  and  twisting  of  the  suspensory  ligaments. 

Cantani  was  of  opinion  that  in  pregnancy  the  enlarged  uterus 
pressed  the  liver  backward,  thus  forcibly  elongating  the  ligaments, 
especially  the  suspensory.      This  has  been   disproved  by  Meissner. 
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The  effect  of  a  pregnant  uterus  is  to  push  the  liver  up  to  the  dia- 
phragm. 

In  order  to  more  correctly  appreciate  the  strength  of  the  ligaments 
and  the  causes  of  displacement,  Faure  made  a  number  of  experiments, 
nineteen  in  all,  upon  the  dead  subject.  He  found  that  it  required 
from  seventy  to  seventy-five  pounds  weight  to  produce  rupture  of  the 
ligaments — twenty-five  times  the  weight  of  the  liver  itself.  The  con- 
clusion that  he  arrived  at  was  that  there  existed  in  some  cases  a 
morbid  predisposition,  a  depraved  state  of  the  general  nutrition,  and 
that  other  agencies  acted  in  a  more  direct  way.  He  also  thinks  that 
in  some  cases  the  ligaments  may  be  morbidly  lax,  and  that  especially 
the  inferior  vena  cava  may  be  elongated. 

It  will  be  found  by  reference  to  the  accompanying  statistics  that 
tight-lacing  is  put  down  as  a  probable  cause  in  six  out  of  fifty-five 
cases.  Tight-lacing,  as  a  general  rule,  when  it  affects  the  liver,  pro- 
duces a  change  in  form  rather  than  in  position.  It  is  easy  to  suppose, 
however,  that  in  cases  where  there  is  a  predisposition  to  displacement, 
tight-lacing  might  have  a  direct  effect  in  pressing  the  viscus  downward. 

In  all  displacements  the  importance  of  the  integrity  of  the  inferior 
vena  cava  must  be  considered.  It  is  so  fixed  in  the  diaphragm  that  it 
is  impossible  to  change  its  position  suddenly.  One  might  suppose 
that  in  some  cases,  especially  those  of  dilatation  of  the  right  ventricle, 
there  is  an  unusual  laxity  of  the  inferior  vena  cava,  and  that  the 
increased  weight  of  the  liver  might  produce  some  elongation.  This 
has,  however,  not  been  demonstrated  on  post-mortem  examination. 

Among  the  active  causes  of  displacement  may  be  mentioned  cough- 
ing, sneezing,  vomiting,  etc.  One  case  is  recorded  in  which  the 
sneezing  of  hay  asthma  was  supposed  to  be  the  cause.  A  sudden 
contraction  of  the  diaphragm  would  tend  to  elongation  of  the  liga- 
ments if  the  abdominal  wall  were  lax. 

Landau  gives  as  a  cause  a  rapid  emaciation  and  disappearance  of 
fat  from  the  abdomen,  and  it  is  quite  probable  that  the  support  thus 
given,  when  removed,  might  tend  to  falling  of  the  liver,  A  lax, 
pendulous  abdomen  is  mentioned  in  nineteen  out  of  fift^^-five  females 
given  in  the  appended  list. 

Glenard  is  of  opinion  that  a  slight  displacement  of  the  liver  is 
present  in  the  majority  of  women  who  have  borne  children.  He  found 
the  lower  margin  as  low  down  as  the  anterior  superior  spine  of  the 
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ilium  in  three  out  of  forty  such  cases.  The  same  author  gives  as  a 
cause  of  hepatic  displacement  a  general  prolapse  of  the  abdominal 
organs,  especially  the  stomach  and  intestines.  Although  I  do  not 
attach  so  much  importance  to  interoptosis  as  Glenard,  I  am  still  of 
opinion  that  the  condition  is  frequently  the  cause  of  many  obscure 
symptoms,  and  that  it  is  often  overlooked. 

Violent  efforts  are  given  as  the  cause  in  four  cases;  all  males. 
The  remains  of  an  old  echinococcus  cyst  in  the  suspensory  ligament 
is  mentioned  as  a  cause  in  one  case.  In  one  case,  Richelot's,  the 
adhesive  bands  resulting  from  an  old  perihepatic  inflammation  drew 
the  liver  out  of  position.      Carcinoma  is  given  in  one  case. 

Sex.  Females,  fifty-five.  Males,  fourteen.  The  proportion  being 
about  tour  to  one. 

Meissner's  theory,  supported  by  Leopold  and  Sutigen,  supposed  a 
congenitally  abnormal  length  of  the  ligament  meso-hepar.  This  has 
not  been  demonstrated. 


AGE. 

1-10 
10-20 
20-30 
30-40 
40-50 
50-60 
60-70 
Age  not  given 


MALES. 

MALES 

0 

2 

1 

2 

7 

1 

16 

2 

14 

4 

9 

1 

5 

1 

3 

1 

It  will  here  be  noticed  that  the  condition  came  on  later  in  life  in 
females  than  in  males.  In  only  one  female  before  the  age  of  twenty. 
The  relationship  between  frequent  pregnancies  and  prolapsed  liver  is 
shown  in  the  following  table  : 


CHILDREN  AT          PREMATURE 
FULL  TERM.          DELIVERIES. 

0 

0 

0 

1 

1 

1 

2 

0 

2 

2 

2 

4 

3 

0 

4 

0 

5 

0 

6 

{ 

and  a  number 
of  abortions. 
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CHILDREN  AT         PREMATURE 
FDLL  TERjr.  DELIVERIES. 


PATIENTS. 

5  . 7  0 

1 .7  1 

4 8  0 

1 8  1 

1 9  0 

3 10  0 

1 10  6 

1 12  0 

1 13  0 

Thus  twenty-one  out  of  fifty-five  had  one  hundred  and  sixty-eight 
children — an  average  of  eight  for  each.  In  several  cases  the  preg- 
nancies followed  very  rapidly  one  upon  the  other. 

Symptoms.  A  sudden  onset  was  noticed  in  five  of  the  recorded 
cases.  The  symptoms  present  were  severe  pain  in  the  abdomen,  rapid 
and  irregular  pulse,  and  the  usual  symptoms  of  shock.  These  were 
followed  by  a  feeling  of  weight  and  dragging  in  the  abdomen,  with 
more  or  less  severe  symptoms  of  dyspepsia. 

In  the  great  majority  of  cases  the  displacement  came  on  gradually 
and  the  symptoms  noticed  were  a  feeling  of  weight  in  the  abdomen, 
and  a  dull  pain,  especially  on  exertion.  In  one  of  Chvostek's  cases 
the  pain  was  excessive.  In  several  the  general  symptoms  of  neu- 
rasthenia were  present,  and  in  many  those  of  dyspepsia.  In  some 
nausea  and  vomiting.  Jaundice  of  a  severe  character  occurred  in  five 
females  and  one  male.  Slight  jaundice  in  four  females  and  two  males. 
In  three  or  four  cases  dyspnoea  and  cyanosis  were  prominent  symptoms. 

The  physical  signs  are  as  follows  : 

Presence  in  the  abdomen  of  a  tumor  which  can  be  readily  felt,  and 
which  is  of  the  size,  shape,  and  consistence  of  the  liver. 

The  tumor  was  found  in  the  right  abdominal  region  in  forty-one 
females  and  eight  males  ;  in  the  left  abdominal  region  in  one  female 
and  three  males  ;  in  the  right  and  centre  abdomen  in  three  females 
and  four  males.  The  lower  margin  extended  below  the  umbilicus  in 
twenty-two  females  and  four  males. 

In  Wickham  Legg's  case  the  tumor  presented  the  form  and  shape 
of  the  liver,  and  on  post-mortem  examination  it  was  found  to  be  a 
matting  together  of  the  omentum. 

Unless  the  walls  of  the  abdomen  are  very  thin,  one  might  be  mis- 
taken by  palpation  alone. 
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The  points  in  connection  with  the  tumor  are  the  smooth  upper 
surface,  sharp  lower  margin,  and  the  presence  of  a  notch. 

One  of  the  most  important  points  is  the  possibility  of  replacing  the 
liver.     In  the  great  majority  of  cases  given  this  could  be  done. 

Tympanitic  resonance  over  the  normal  area,  which  would  change  to 
dulness  when  the  liver  was  replaced.  The  change  of  position  of  the 
liver  upon  change  of  posture  of  the  patient  ;  in  other  words,  mobility 
of  the  organ.  This  existed  in  a  greater  or  less  degree  in  many  of  the 
recorded  cases. 

Diagnosis.  Floating  liver  has  been  mistaken  for  typhlitis,  ovarian 
cyst,  and  movable  right  kidney  with  hydronephrosis.  In  two  cases  of 
supposed  displacement,  the  tumor  was  the  result  of  thickened  omentum. 

The  principal  points  in  diagnosis  are  :  1.  The  upper  smooth  surface, 
sharply  defined  anterior  border  and  notch.  2.  Tympanitic  resonance 
over  the  normal  area  of  liver  dulness.  3.  Possibility  of  partial  or 
complete  replacement  when  dulness  is  found  in  the  normal  area. 
When  all  these  conditions  are  present  in  the  right  abdomen,  there  is 
little  difficulty  in  the  diagnosis. 

Cases  of  displacement  have  occurred  where,  owing  to  adhesions,  it 
has  been  quite  impossible  to  replace  the  liver. 

The  difficulty  of  diagnosis  in  some  cases  is  well  illustrated  by  the 
fact  that  in  two  laparotomies  displaced  liver  was  found  when  altogether 
different  conditions  were  suspected — in  one  case  a  movable  kidney 
with  hydronephrosis,  and  in  the  other  an  ovarian  cyst  was  thought  to 
be  present. 

Treatment.  In  the  treatment  of  the  cases  recorded  sixteen  were 
relieved  by  abdominal  support.  In  one  case  a  bandage  could  not  be 
worn,  as  it  increased  the  pain  and  tenderness.  It  is,  of  course,  not 
possible  to  retain  the  liver  in  position,  but  it  would  appear  that  a  sup- 
port to  the  abdominal  walls  is  in  many  cases  sufiicient  to  prevent 
further  prolapse,  and  that  the  symptoms  produced  by  the  dragging  of 
the  liver  on  the  diaphragm  are  thus  relieved.  Four  operations  are 
reported  in  the  appended  list.  Binnie's  laparotomy.  Recovery  in 
three  weeks.  Peters  operated  in  a  case  of  supposed  hydronephrosis, 
when  displaced  liver  was  found. 

Richelot  fixed  the  liver  to  the  abdominal  Avails.  Recovery.  In 
three  other  cases  of  floating  lobe  of  the  liver  fixation  to  the  walls  of 
the  abdomen  was  successfully  done  by  Billroth,  Tscherning,  and 
Gerard  Marchant. 
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Post-mortem  :    colon 
distended  ;   stomach 
small, hidden  behind 
convolutions  of  co- 
lon; liver  in  position 
described. 

When  seen  11  years 
later  liad  enjoyed 
good  health  continu- 
ously. 

Death  from  dropsy  l:i 
years  after  the  tu- 
mor was  first  no- 
ticed ;  no  post-mor- 
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In  the  preceding  tabulated  list  of  sixty-eight  cases  all,  except  ten  or 
twelve  cases,  have  been  taken  from  original  papers.  It  will  be  noticed 
that  in  two  or  three  instances  the  condition  diagnosed  was  rather  a 
change  in  form  than  in  position,  and  they  probably  should  be  omitted. 
In  three  or  four  others  the  change  of  position  was  slight,  and  there 
were  so  few  symptoms  present  that  they  should  scarcely  be  placed  in 
the  list. 

It  is  probable  also  that  in  some  of  the  cases  mistakes  in  diagnosis 
were  made. 


THE  AREA  OF  THE  MURMUR  OF  MITRAL  STENOSIS. 


By  J.  P.  CROZER   GRIFFITH,  M.D. 

OF  PHILADELPHIA. 


The  region  in  which  the  murmur  of  mitral  stenosis  is  ordinarily 
heard  is  well  known,  and  is  generally  described  as  limited  sharply  to 
the  mitral  area  or  its  immediate  vicinity.  Through  several  years  past 
it  has  been  the  writer's  lot  to  meet  with  a  comparatively  large  number 
of  cases  of  this  disease,  and  to  have  the  conviction  more  and  more  im- 
pressed upon  him  that  the  murmur,  although  usually  confined  to  the 
region  of  the  apex,  is  not  at  all  infrequently  heard  much  beyond  the 
ordinarily  prescribed  limits.  In  these  cases  the  murmur  has  oftenest 
occupied  the  mitral  area,  and  has  extended  thence  in  a  narrow,  tongue- 
shaped  band  upward  and  to  the  left  into  the  axilla.  In  other  cases  it 
was  audible  in  an  area  much  greater  than  this  ;  and  it  is  instances  of 
the  latter  sort  which  have  finally  led  to  the  report  of  the  observations. 

The  fact  that  this  murmur  can  be  audible  beyond  the  usual  limit  is, 
of  course,  not  at  all  new ;  and  reference  to  it,  with  details  of  cases, 
might  with  reason  be  judged  entirely  superfluous  were  it  not  for  the 
fact  that  there  is  for  the  most  part  such  a  uniformity  of  description  in 
most  modern  text-books  regarding  the  area  in  which  the  murmur  of 
mitral  stenosis  can  be  heard,  and  that  this  description  so  generally 
ignores  or  denies  the  possibility  of  it  being  audible  beyond  the  narrow 
confines  of  the  apex.  It  is  on  this  account  that  the  writer  would 
venture  to  call  the  attention  of  the  members  of  the  Association  to  the 
matter.  As  a  matter  of  fact,  a  number  of  the  members  have  already, 
in  various  text-books,  put  themselves  on  record  with  regard  to  it,  some 
defining  the  narrow  confines  of  the  area  of  the  murmur ;  others  im- 
plying these,  at  least,  since  they  fail  to  refer  to  the  possibility  of  any 
other  seat  than  the  one  usually  given,  and  very  few — but  two  were 
found — referring  to  the  rare  occurrence  of  a  wilder  distribution. 
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No  extended  search  through  other  modern  text-books  was  made, 
but  those  which  were  at  hand  failed  with  tolerable  uniformity  to  speak 
of  the  murmur  of  mitral  stenosis  as  audible  anywhere  but  at  or  near 
the  apex.  Thus,  Vierordt  {Medical  Diagnosis,  1891,  p.  228)  says  it 
is  always  strictly  confined  to  the  left  border  of  the  heart.  Petit,  in 
the  article  in  the  Traits  de  Iledecine,  vol.  v.  p.  25,  at  least  implies  that 
it  does  not  extend  far  to  the  left  of  the  apex,  although  the  language  is 
not  quite  clear;  Leube  (Specialle  Diag.  der  Inner.  Kranh...  1891,  22) 
says  merely  that  it  is  heard  at  the  apex  ;  Fagge  {Practice  of  Medicine, 
p.  70)  states  that  it  is  limited  to  the  apex,  and  Sansom  {Cyclopcedia 
of  the  Diseases  of  Children,  vol.  ii.  p.  829)  says  that  the  murmur  dis- 
appears suddenly  away  from  the  neighborhood  of  the  apex.  The 
article  of  Potain  and  Rendu  in  the  Dictionnaire  des  Sciences  Medi- 
eales  ("  Coeur,"  p.  585)  does  make  the  statement,  however,  that  it  is 
not  rare  for  the  murmur  to  be  heard  toward  the  region  of  the  axilla, 
and  Bristowe  {Practice  of  Medicine,  1876,  p.  480)  says  that  it  is  very 
rarely  audible  at  the  back  or  at  the  base. 

As  we  go  slightly  further  back  in  medicine  the  possibility  of  a  wider 
transmission  than  is  now  ordinarily  admitted  seems  to  be  better  recog- 
nized. To  quote  only  two  authors,  Walshe  {Diseases  of  the  Heart, 
1862,  Amer.  ed.,  p.  91)  says  that  the  murmur  is  "  conducted  in  the 
same  directions,  although  less  extensively,  as  the  mitral  systolic  mur- 
mur; "  and  Hayden  {Diseases  of  the  Heart  and  of  the  Aorta,  1875, 
p.  905)  admits  the  possibility  of  it  being  heard,  though  only  faintly, 
beyond  the  ordinary  strict  boundaries  of  the  apical  region.  He  re- 
ports in  all  81  cases  of  mitral  stenosis,  and  says  that  in  these  he  has 
heard  the  murmur  in  the  back  in  only  1  case  and  in  the  axilla  in  3 
cases. 

Briefly,  then,  the  position  which  the  writer  assumes  is  that  the  area 
ordinarily  described  in  which  the  murmur  of  mitral  stenosis  is  audible 
is  the  correct  one  for  the  majority  of  cases,  but  that  the  murmur  can 
quite  often  be  heard  more  widely  diffused  than  this,  and  that  this  fact 
should  be  recognized  and  mentioned  by  teachers  and  writers  on  the 
subject. 

That  the  extensive  area  of  audibility  of  the  murmur  is  more  fre- 
quently present  than  is  supposed,  even  by  those  who  have  admitted 
its  possibility,  is  indicated  by  the  fact  that  the  following  7  cases  have  all 
been  examined  within  the  last  three  months.     In  3  of  them  the  mur- 
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mur  was  audible  in  the  back,  in  1  it  extended  two  and-a-half  inches 
beyond  the  left  posterior  axillary  line,  in  4  it  reached  the  posterior 
axillary  line,  and  in  2  the  mid-axillary  line.  In  all  it  was  audible 
very  high  in  the  axilla. 

For  the  sake  of  greater  clearness  the  case-histories  include  diagrams 
showing  the  area  in  which  the  murmur  could  be  heard  in  each  case. 

Case  I. — William  L.,  aged  about  twenty-three  years.  Since  childhood  had 
never  been  able  to  run  well.  Got  out  of  breath  easily.  When  first  seen, 
toward  the  end  of  January,  1895,  had  been  having  evident  symptoms  of  loss 
of  compensation  of  the  heart,  with  dyspnoea,  palpitation,  troublesome  cough, 


Fig.  1. 


Case  I 


and  some  degree  of  oedema.  Improved  in  a  remarkable  way  under  treatment. 
Came  for  further  examination  on  March  29,  1895.  An  abstract  of  the  notes 
made  at  that  time  read  as  follows :  Pale  and  delicate-looking.  Chest  long 
and  narrow.  Nipple  in  third  interspace ;  apex-beat  in  fifth  interspace  an 
inch  outside  of  the  nipple-line  ;  cardiac  dulness,  third  rib  ;  thence  to  second 
right  interspace  just  at  edge  of  the  sternum ;  thence  down  the  right  edge  of 
the  sternum.  To  the  left  it  reaches  one  inch  to  the  left  of  the  nipple-line. 
Whole  breadth  six  inches.     There  is  a  decided  prominence  of  the  left  eosto- 
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sternal  articulations,  especially  the  third,  fourth,  and  fifth,  apparently  the 
result  of  long-continued  pressure  of  the  hypertrophied  heart.  Apex-beat 
forcible,  heaving.  Pulsation  also  over  base,  but  not  seen  over  the  right 
auricle.  (There  was,  as  I  remember,  a  very  marked  thrill,  but  no  note  was 
made  of  it.)  A  loud  diastolic  murmur  is  audible,  with  maximum  intensity 
over  the  apex.  It  occupies  nearly  all  the  diastole  and  ends  abruptly  with  the 
first  sound,  is  rough  and  purring  in  character,  and  is  heard  loud  up  to  the 
fifth  rib,  where  it  stops  with  striking  suddenness.  Thence  the  limit  of  its 
area  extends  obliquely  down  to  the  right  to  one  inch  below  the  xiphoid  car- 
tilage. Here  it  makes  a  sharp  curve  on  itself  and  returns  to  the  left  costal 
margin,  leaving  a  strip  about  an  inch  broad.  It  runs  back  along  the  left 
costal  margin  to  the  nipple-line;  thence  it  follows  the  sixth  interspace,  cross- 
ing the  seventh  rib  in  the  mid-axillary  line  and  touching  the  seventh  inter- 
space two  and  a  half  inches  behind  the  posterior  axillary  line.  Thence  it 
goes  straight  upward  to  the  edge  of  the  scapula,  thence  nearly  horizontally 
to  the  right  to  high  in  the  axilla  just  below  the  junction  of  the  arm  with  the 
chest;  thence  obliquely  down  to  the  right  to  the  fifth  rib.  The  murmur  is 
heard  very  distinctly  as  far  as  the  mid-axillary  line,  but  only  faintly  beyond 
this.  The  whole  breadth  of  the  area  is  twelve  inches,  the  height  about  four 
inches.  At  the  back,  between  the  edge  of  the  scapula  and  the  spine,  is 
another  area,  almost  but  not  quite  continuous  with  the  former,  in  which  the 
murmur  is  faintly  heard.  A  systolic  murmur,  smooth  and  comparatively 
faint,  is  heard  in  an  irregular  circle  five  inches  in  diameter,  whose  centre  is  a 
little  above  and  to  the  left  of  the  xiphoid  cartilage.  The  pulmonary  second 
sound  is  accentuated.  No  murmurs  can  be  heard  at  the  aortic  cartilage  or 
in  the  neck. 

Case  II. — Samuel  B.,  aged  twenty- six  years.  Examined  March  21,  1885. 
Complains  of  abdominal  pain,  swelling  after  eating,  belching,  and  other 
symptoms  of  indigestion.  Well-nourished  man,  whose  business  makes  him 
walk  a  great  deal.  Questioning  elicits  the  existence  of  palpitation  and 
dyspnoea  on  slight  exertion,  apparently  dating  from  an  attack  of  grippe  the 
year  before.  No  cough,  but  occasionally  pain  in  the  chest.  No  oedema.  Ex- 
amination shows  heart's  action  irregular ;  forcible  pulsation  in  epigastrium 
and  at  apex.  Apex-beat  in  fifth  interspace  within  the  nipple-line;  a  distinct 
diastolic  thrill  at  apex  felt  as  far  as  the  mid-axillary  line.  Cardiac  dulness, 
third  rib  ;  right  edge  of  sternum ;  nipple-line.  A  low-pitched,  very  rough 
murmur,  occupying  nearly  all  the  diastole  and  running  into  the  first  sound, 
is  heard  with  maximum  intensity  at  apex.  It  is  heard  upward  to  the  nipple, 
thence  obliquely  downward  to  the  right  costal  margin  below  the  level  of  the 
xiphoid,  thence  obliquely  downward  to  the  left  costal  margin  in  the  nipple- 
line,  thence  obliquely  upward  to  the  ninth  rib  in  the  posterior  axillary  line, 
thence  upward  to  high  in  the  armpit,  and  thence  obliquely  downward  to  the 
nipple.  The  area  is  ten  inches  transversely  and  six  inches  in  height.  The 
murmur  is  also  heard  faintly  between  the  angle  of  the  scapula  and  the  spine. 
No  other  murmurs  can  be  discovered.     The  pulmonary  second  sound  is  ac- 
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centuated.     Both  sounds  over  aortic  cartilage  are  feeble  ;  over  sternum  loud. 
First  sound  forcible  and  valve-like  at  apex.     Pulse  small. 


Fig.  2. 


Case  II. 


Case  III. — Jennie  S.,  nine  years  old.  Slightly  built  and  undersized. 
Previous  history  and  history  of  other  diseases  unknown,  except  that  she  had 
been  an  inmate  of  the  Children's  Hospital  at  different  times  during  the 
greater  part  of  two  years,  suffering  from  very  severe  cardiac  symptoms  which 
often  threatened  life  and  at  other  times  were  largely  quiescent.  There  had 
been  repeated  nose-bleed,  intense  cardiac  pain,  congestion  of  the  lungs  with 
fever,  great  dyspnoea,  palpitation,  but  no  or  but  little  oedema.  Examinations 
of  the  heart  were  made  at  various  times,  all  corresponding  for  the  most  part 
in  their  result.  In  May,  1894,  the  examination  showed :  Bulging  prsecor- 
dium;  wide,  heaving  impulse;  apex-beat  best  felt  in  sixth  interspace  in  the 
nipple-line ;  distinct  diastolic  thrill.  Boundaries  of  the  cardiac  dulness  were 
the  second  rib  ;  slightly  to  right  of  right  edge  of  sternum  ;  fully  one  inch  to 
left  of  the  left  nipple-line.  The  auscultatory  symptoms  were  much  as  at  the 
final  examination  made  in  March,  1895,  at  a  time  when  the  child  was  playing 
about  the  ward  and  was  in  very  good  condition.  The  notes  of  this  examina- 
tion read  as  follows :  At  apex,  which  is  in  the  sixth  interspace  one  inch  out- 
side of  the  nipple-line,  there  is  a  loud,  roaring  murmur  occupying  all  of  the 
diastole,  followed  by  a  loud  systolic  murmur.  The  latter  is  transmitted  into 
the  axilla.  The  diastolic  murmur  is  transmitted  downward  from  the  apex  to 
the  costal  margin,  thence  transversely  to  the  left  to  the  posterior  axillary  line 
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in  the  eighth  interspace,  thence  high  into  the  armpit,  thence  obliquely  down- 
ward to  the  nipple  in  the  fifth  interspace,  thence  obliquely  to  the  xiphoid 
cartilage,  and  thence  finally  to  the  left  costal  margin.  The  horizontal 
breadth  of  the  murmur  is  five  inches,  and  the  height  three  and  a  half  inches — 
a  verj'  large  area  in  a  child  no  larger  than  the  ordinary  size  of  six  or  seven 
years.  The  maximum  intensity  is  at  the  apex  and  in  the  eighth  interspace 
in  the  axilla.  The  murmur  is  audible  between  the  spinal  column  and  the 
edge  of  the  left  scapula.  No  murmurs  heard  at  the  aortic  cartilage  or  in 
the  neck.  Second  sound  much  accentuated  at  the  pulmonary  cartilage,  and 
a  systolic  murmur  heard  there. 

Fig.  3. 


Case  III. 


Case  IV. — Mary  M.,  aged  twenty-one  years.  Rheumatism  four  years 
before  ;  dyspnoea  and  cough  for  a  year.  Present  complaint  is  great  dyspnoea, 
with  some  pain  about  the  heart.  Various  physical  examinations  of  the  chest 
were  made  with  varying  results  as  to  the  number  of  murmurs  present, 
although  a  mitral  diastolic  murmur  was  always  found.  Examination  on 
March  16,  1895,  gave  :  Diastolic  thrill  over  the  apex  and  prsecordium.  A 
very  characteristic  rough,  low-pitched  murmur,  occupying  the  last  half  of 
the  diastole  and  running  into  the  first  sound,  is  heard  at  the  apex  and  in  the 
mitral  area,  and  is  also  transmitted  into  the  axilla,  reaching  to  the  left  as 
far  as  the  posterior  axillary  line,  and  extending  high  into  the  armpit.  This 
upper  portion  of  the  area  reaches  forward  to  the  right  from  the  armpit  only 
as  far  as  the  anterior  axillary  line.     The  murmur  is  not  heard  in  the  back. 
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The  first  sound  at  the  apex  is  sharp  and  valve-like  and  free  from  murmur. 
Pulmonary  second  sound  accentuated.  No  murmur  at  xiphoid  cartilage. 
Aortic  second  sound  clear.  Faint  systolic  murmur  at  aortic  cartilage.  Cir- 
cumstances prevented  a  careful  outlining  of  the  cardiac  dulness,  but  j^revious 
examinations  had  noted  it  to  be  increased.  On  April  30th  the  murmur  was 
found  to  be  audible  posteriorly  as  far  as  before,  and  to  extend  downward  as 
far  as  the  seventh  interspace. 

Fig.  4. 


Case  IV. 


Case  V. — Jennie  H.,  aged  ten  years.  May  13,  1895.  Complains  of  palpi- 
tation, chiefly  on  exercise.  Was  perfectly  well  until  last  Easter,  at  which 
time  had  some  pain  over  the  heart,  and  other  cardiac  symptoms  began.  At 
present  has  a  severe  cough.  No  history  of  other  diseases.  Examination 
shows :  Forcible  heaving  impulse  over  whole  prsecordium.  Apex-beat  in 
fifth  interspace,  nipple-line.  Diastolic  thrill  at  apex.  Cardiac  dulness  third 
rib ;  right  edge  of  sternum ;  three-quarters  inch  outside  of  left  nipple-line. 
Total  breadth,  four  and  a  quarter  inches.  Low-pitched  murmur  at  apex, 
occupying  last  half  of  diastole,  and  running  into  louder  systolic  murmur. 
The  systolic  murmur  is  transmitted  loudly  to  axilla,  pulmonary  cartilage,  and 
back.  The  diastolic  murmur  reaches  upward  to  the  fourth  rib,  thence  trans- 
versely to  the  left  edge  of  the  sternum,  thence  down  to  xiphoid,  thence 
across  to  the  sixth  interspace  in  the  left  nipple-line,  thence  posteriorly  as  far 
as  the  eighth  rib  in  the  mid-axillary  line,  and  thence  high  into  the  armpit 
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and  down  to  the  right  to  the  fourth  rib  as  stated.  It  is  not  heard  in  the  back. 
At  aortic  cartilage  the  second  sound  is  clear,  and  there  is  a  faint  systolic 
murmur  transmitted  into  the  neck.     Pulmonary  second  sound  accentuated. 


Fig.  5. 


Case  V. 


Case  VI. — William  S.,  aged  thirty-one  years.  Rather  delicately  built 
man,  at  present  in  comiiaratively  good  health,  but  cannot  walk  rapidly  with- 
out palpitation  and  dyspnoea.  Well  as  a  boy,  and  active  as  anyone,  but  had 
rheumatism  when  twenty-three,  and  then  began  to  get  short  of  breath,  and  to 
have  palpitation,  and  sometimes  cough.  He  had  hemorrhages  so  often  that 
he  grew  weak,  and  friends  thought  he  was  going  into  consumption.  Examina- 
tions on  many  different  occasions  gave  always  a  pure  mitral  diastolic  murmur. 
At  the  last  examination,  April  30,  1895,  the  following  note  was  made:  Apex- 
beat  in  fifth  interspace  one  and  a  half  inches  within  the  nipple-line.  Nipple 
in  fourth  interspace.  Forcible  pulsation  at  apex  and  distinct  diastolic  thrill 
there.  Cardiac  dulness,  third  rib ;  right  edge  of  sternum ;  nipple-line.  A 
long,  loud,  rough  murmur,  heard  loudest  at  the  apex,  occupies  nearly  all  the 
diastole  and  runs  into  the  first  sound.  It  extends  upward  to  the  fourth  rib 
above  the  nipple  ;  thence  nearly  horizontally  to  one-half  inch  to  left  of  mid- 
sternum  opposite  fourth  interspace,  thence  downward  for  four  inches  to 
xiphoid  cartilage  ;  thence  in  a  curve  down  and  to  tlie  left  along  the  costal 
margin  to  three  inches  to  the  left  of  the  median  line,  thence  obliquely  up- 
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ward  in  the  seventh  interspace  as  far  as  the  posterior  axillary  line,  thence 
straight  upward  to  the  edge  of  the  armpit,  thence  into  armpit  as  high  as 
the  stethoscope  will  go,  thence  obliquely  downward  to  the  right  to  the  fourth 
rib  as  stated.  High  in  the  armpit  it  is  very  distinct,  but  at  the  other  bound- 
aries is  faint.  It  is  not  heard  in  the  back.  The  whole  breadth  of  the  mur- 
mur is  about  nine  inches,  and  its  height  seven  or  eight  inches. 


Case  VI. 


The  following  case  was  obscure  in  some  points,  inasmuch  as  the 
suspicion  existed  at  one  time  that  a  pericarditis  was  present,  while 
there  also  seemed  some  indication  of  an  aortic  regurgitant  murmur. 
Both  of  these  would  obscure  the  diagnosis  of  mitral  stenosis.  The  re- 
peated examinations,  however,  convinced  me  of  the  presence  of  mitral 
stenosis,  and  the  concomitant  symptoms  supported  the  opinion.  To 
avoid  confusion  only  the  notes  regarding  the  mitral  stenotic  murmur 
will  be  reported : 

Case  VII. — Katherine  H.,  about  ten  years  old,  had  had  repeated  rheumatic 
attacks.  Evidence  of  heart  disease  for  at  least  six  years.  Chief  complaints 
had  been  dyspnoea,  palpitation,  and  for  a  few  weeks  severe  cough.  When  first 
examined  in  January,  1895,  the  prsecordiumwas  prominent;  apex-beat  best  felt 
in  fifth  interspace  in  the  nipple-line  ;  thrill  immediately  before  the  impulse. 


MURMUR    OF     MITRAL     STENOSIS. 


295 


The  boundaries  of  the  cardiac  dulness  were  third  rib;  right  sternal  margin; 
nipple-line.  Auscultatory  sounds  confusing,  but  a  systolic  and  a  diastolic 
mitral  murmur  were  evident.  The  last  examination,  made  in  March,  1895, 
was  as  follows:  Atapex  a  systolic  murmur  with  clear  second  sound,  the 
latter  immediately  followed  by  a  somewhat  irregular  diastolic  murmur.  The 
diastolic  murmur  is  transmitted  faintly  high  into  the  armpit,  just  below  the 

Fig  7, 


Case  VJI, 

arm,  thence  to  the  second  left  interspace  in  the  anterior  axillary  line,  thence 
to  the  third  left  interspace  close  to  the  sternum,  thence  to  the  mid-sternum 
opposite  the  fourth  interspace,  thence  downward  and  to  the  left  to  the  apex. 
It  is  loudest  at  the  apex  in  the  fifth  interspace,  nipple-line.  It  is  not  heard 
at  the  xiphoid  cartilage,  and  here  the  second  sound  is  clear.  It  is  not  heard 
in  the  back. 


DISCUSSION. 


Dr.  Tyson  :  I  may  say  that  Dr.  Griffith  gave  me  the  opportunity  ot  exam- 
ining the  first  case  which  he  describes,  and  I  can  confirm  all  he  has  said  with 
regard  to  the  transmission  of  the  murmurs.  In  connection  with  this  subject 
I  desire  also  to  present  a  morbid  specimen  illustrating  in  a  most  strilcing 
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manner  the  dilatation  of  the  left  auricle,  which  is  associated  with  the  morbid 
state  giving  rise  to  the  murmurs  described.  The  patient,  a  woman  of  twenty- 
eight  years,  was  admitted  to  my  wards  in  the  Hospital  of  the  University  of 
Pennsylvania  with  the  usual  symptoms  of  mitral  valvular  disease,  of  lung-ob- 
struction, and  bloody,  frothy  expectoration,  including  very  rapid  and  irregular 
pulse  and  extreme  dyspnoea.  She  was  admitted  in  a  very  ill  state,  almost 
exhausted  from  the  effects  of  a  long  journey,  and  the  examination  was  neces- 
sarily imperfect.  In  fact,  she  almost  died  from  the  effects  of  the  journey, 
though  subsequently  she  revived  somewhat,  and  we  were  able  to  make  an  ex- 
amination. The  specimen  shows  in  a  very  striking  degree  the  enormous 
dilatation  of  the  left  auricle,  and  a  mitral  sten6sis  of  a  typical  buttonhole 
character.  I  must  admit,  however,  that  in  my  notes  of  the  clinical  examina- 
tion I  recorded  a  mitral  systolic  murmur,  which  may  have  been  alone  present, 
though  the  physical  condition  was  one  in  which  we  would  also  naturally 
expect  a  presystolic  murmur.  The  dilatation  was  so  very  extreme  and  the 
heart  so  feeble  that  perhaps  there  was  not  impulse  strong  enough  to  push  the 
blood  through  this  narrow  orifice  with  sufficient  power  to  produce  a  pre- 
systolic murmur. 

Dr.  Whittaker  :  It  is  important  to  dei^ermine  not  so  much  the  extent  of 
the  murmur  as  the  point  of  the  greatest  intensity.  The  extent  of  the  murmur 
does  not  by  any  means  tell  the  extent  of  the  lesion.  We  can  have  a  very 
loud  murmur  set  up  by  a  very  slight  lesion,  and  we  can  have  some  very  ex- 
tensive lesions  in  the  valves  without  any  murmur  at  all.  A  number  of  such 
cases  have  been  reported.  The  intensity  of  the  murmur  is  not  an  indication 
of  the  gravity  of  the  disease. 

Dr.  Gary  :  It  seems  to  me  that  all  of  these  cases  have  got  to  be  explained 
on  purely  physical  ground.  Where  there  is  a  presystolic  murmur  which  is 
due  simply  to  the  flowing  of  blood  producing  a  flapping  of  the  valve,  without 
there  being  much  obstruction,  it  is  not  going  to  produce  any  alteration  in  the 
size  of  the  auricle,  and  there  would  be  in  such  cases  no  sound  transmitted. 
Where,  however,  there  is  a  positive  and  marked  stenosis  of  the  mitral  orifice, 
so  that  there  is  as  a  result  a  marked  compensative  hypertrophy  of  the  auricle, 
then  the  enlargement  brings  the  blubbering,  flapping  sound  in  more  imme- 
diate contact  with  the  chest  and  it  can  run  in  almost  any  line,  depending  on 
the  size  and  the  force  of  the  auricle  which  drives  the  blood  through  the 
auriculo-ventricular  opening.  Under  these  circumstances  we  get  a  wide 
transmission  of  sound.  It  is  rather  difficult  to  understand  as  a  jjhysical 
fact  why,  when  a  valve  which  has  to  withstand  the  greatest  amount  of  re- 
sistance of  any  valve  in  the  heart,  if  there  is  a  sufficient  amount  of  de- 
formity to  produce  a  very  marked  presystolic  or  obstructive  murmur,  there 
should  not  be  an  accompanying  mitral  regurgitation.  There  is  a  long  line 
of  cases  reported  by  Sir  Andrew  Clarke  in  which  he  puts  the  mitral-presys- 
tolic  or  mitral-stenosis  murmur  as  one  of  the  most  frequent  of  the  murmurs. 
He  states  that    it    has  to  be  in  most  cases    associated  with    regurgitation, 
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because  the  deformity  about  that  valve  would  almost  of  necessity  lead  to 
the  backing  of  blood  into  the  auricle. 

Dk.  Musser  :  I  have  been  familiar  with  the  studies  of  Dr.  Griffith  the 
past  three  weeks,  and,  stimulated  by  them,  have  observed  among  my  cases 
one  that  confirms  what  he  has  said.  In  the  case  under  my  care,  that  of  a 
middle-aged  woman,  a  presystolic  murmur  was  heard  very  loudly  at  the  angle 
of  the  scapula  posteriorly,  in  addition  to  the  usual  point  of  maximum  in- 
tensity, and  in  connection  with  it  a  reduplication  of  the  second  sound  was 
noted  in  the  upper  axilla,  as  well  as  in  the  prsecordial  region.  I  would  like 
to  add,  in  one  instance,  this  reduplication  was  heard  in  the  upper  axilla,  and 
not  in  any  other  portions  of  the  chest. 

Dr.  McPhedran  :  The  restriction  of  the  murmur  described  by  most 
authorities  is  certainly  incorrect.  I  have  noted  in  several  cases  the  murmur 
more  widely  distributed  than  usually  described  by  authors.  In  the  case  of  a 
man  with  mitral  stenosis,  who  died  a  little  over  a  year  ago  and  whose  case  I 
recorded  in  the  Transactions  of  this  Association  last  year,  the  autopsy  showed 
that  the  right  ventricle  had  undergone  extreme  hypertrophy  without  dilatation. 
Up  to  the  time  of  his  death  there  was  a  well-marked  murmur  spread  over  the 
whole  period  of  diastole,  and  in  that  case  the  area  over  which  the  murmur 
was  heard  was  very  diffuse  over  the  front  of  the  chest  and  well  up  into  the 
left  axilla.  I  think  that  in  these  cases  the  murmur  depends  upon  the  high 
tension  of  the  pulmonary  circulation,  and  not  upon  the  condition  of  the  left 
auricle.  The  compensation  is  in  hypertrophy  of  the  right  ventricle  and  prac- 
tically but  little  in  the  left  auricle. 

Dr.  Andrew  H.  Smith  :  It  has  long  seemed  to  me  that  perhaps  murmurs 
which  we  class  as  diastolic  are  in  some  cases  systolic  ;  that  is  to  say,  in  con- 
ditions where  there  is  disease  at  the  auriculo-ventricular  orifice  the  mitral 
curtains  are  more  or  less  stiffened  at  their  base  and  consequently  do  not  coapt 
perfectly  in  the  very  first  instant  of  systole.  A  valve  which  may  be  perfectly 
competent  ultimately  may  not  be  so  at  the  very  moment  the  ventricle  begins 
to  contract,  and  there  is  a  regurgitation  in  that  first  instant  of  systole,  which 
regurgitation  ceases  when  the  pressure  behind  the  valves  reaches  a  certain 
point.  It  may  be  that  in  that  moment  of  regurgitation  these  murmurs  are 
produced,  which  are  transmitted  in  just  the  same  way  that  systolic  murmurs 
usually  are.  It  seems  to  me  that  many  of  the  presystolic  murmurs  are  ot 
that  nature.  It  does  not  seem  probable,  when  we  consider  the  mechanism  of 
the  valves,  that  even  under  the  most  healthy  conditions  the  mitral  valve 
closes  so  instantaneously  as  not  to  permit  of  a  slight  amount  of  regurgitation. 
It  is  like  any  check-valve,  which  presupposes  a  previous  flow  in  order  to  move 
it  into  its  seat.  There  must  be  a  certain  amount  of  reflux  flow  before  the 
valve  closes,  and  if  the  valve  is  stiffened  at  its  base  this  regurgitation  may 
amount  to  enough  to  make  a  murmur. 

Dr.  Musser:  I  wish  to  supplement  what  I  said  with  regard  to  cases  of 
hypertrophy,  with    dilatation   supervening.     With   the   occurrence  of  this 
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murmur  the  type  of  the  individual  changes ;  he  is  broken  down  physically, 
but  lives  comfortably  for  several  years  afterward  without  return  of  the 
hypertrophy  or  symptoms  due  to  high  arterial  tension. 

Dr.  Stockton  :  Does  Dr.  Griffith  mean  by  this  sound  that  which  we  ordi- 
narily call  the  diastolic  or  the  presystolic  murmur? 

Dr.  Griffith  :  With  regard  to  Dr.  Whittaker's  remarks  concerning  the 
position  of  the  greatest  intensity  of  the  murmurs  in  the  cases  reported,  I 
would  say  that  the  maximum  intensity  was  always  in  the  area  for  mitral 
stenosis,  in  the  neighborhood  of  the  apex.  There  was  no  murmur  at  the 
aortic  cartilage  or  down  the  sternum.  It  was  on  these  points,  with  others, 
that  the  diagnosis  of  mitral  stenosis  was  based.  As  to  the  intensity  of  a 
murmur  and  its  relation  to  a  valvular  lesion,  I  do  not  think  that  any  satis- 
factory explanation  has  ever  been  given  why  in  a  given  case  a  murmur  is 
loud  at  one  time  and  not  at  another,  or  why  a  patient  with  a  slight  lesion  may 
have  a  loud  murmur  and  one  with  a  small  lesion  a  slight  murmur.  The  fact 
that  this  variation  occurs  is  well  known ;  indeed,  one  writer  upon  diseases 
of  the  heart  devotes  a  whole  chapter  to  the  variations  of  heart-murmurs. 
Certainly  we  can  determine  very  little  from  the  intensity  of  a  murmur  with 
regard  to  the  severity  of  the  lesion.  In  response  to  another  question  asked, 
I  would  answer  that  in  most  of  the  cases  I  have  reported  the  murmur  was 
purely  that  of  mitral  stenosis.  Under  the  term  "diastolic  mitral  murmur" 
I  would  include  any  mitral  murmur  which  occurs  in  the  diastole;  ^.  e.,  from 
the  time  of  the  occurrence  of  the  second  sound  up  to  the  time  of  the  impulse. 
Bristowe  went  over  this  matter  carefully  a  few  years  ago,  and  emphasized  the 
fact  that  the  murmur  of  mitral  stenosis  may  one  day  be  heard  about  the 
middle  of  the  diastole,  another  day  in  the  same  case  at  the  beginning  of  the 
diastole,  and  another  day  in  the  presj'stole.  To  me  the  murmur  of  mitral  ste- 
nosis is  all  one  murmur,  at  least  from  a  clinical  standpoint,  whatever  differ- 
ences physiologically  there  may  be  between  a  mitral  diastolic  and  a  mitral  pre- 
systolic murmur.  It  seems  to  me  much  simpler  to  speak  of  them  all  as  mitral 
diastolic  murmurs.  This  is  an  answer,  also,  to  Dr.  Smith's  suggestion  that 
the  murmur,  in  the  cases  reported,  might  have  been  early  systolic.  Certainly, 
from  a  clinical  point  of  view,  the  occurrence  of  the  impulse  marks  the  begin- 
ning of  systole ;  and  any  murmur  heard  before  this  time  must  be  diastolic, 
no  matter  how  close  to  the  impulse  it  may  be.  I  think  clinicians  are,  with 
few  exceptions,  pretty  well  agreed  on  this  point,  and,  as  far  as  I  know,  phys- 
iologists certainly  do  not  place  the  beginning  of  systole  before  the  time  of 
the  impulse.  In  any  case,  it  has  long  been  known  that  there  is  a  time  just 
before  systole  begins  when  all  the  valves  are  closed,  so  that  a  physiological 
regurgitation  through  the  mitral  valve,  which  might  be  confounded  with  a 
presystolic  murmur,  does  not  and  cannot  occur.  As  to  the  cases  reported  in 
the  paper,  in  all  of  them  the  murmur  was  a  long  one,  filling  the  greater  part 
of  the  diastole;  so  that,  apart  from  the  reasons  just  given,  the  explanation 
suggested  by  the  speaker  could  not  apply. 


THE   PREPARATION   OF   THE   ANTITOXIN   OF 
DIPHTHERIA. 


By  HAEOLD  C.  ERNST,  M.D., 

OF  BOSTON,   MASS. 


Some  of  the  experiences  that  I  have  had  in  the  preparation  of  the 
antitoxin  of  diphtheria  may  be  of  interest,  although  there  is  nothing 
very  new  that  I  have  to  oifer.  They  began  quite  suddenly  in  Decem- 
ber of  1894,  with  a  request  from  the  Board  of  Health  of  the  city  of 
Boston  to  take  charge  of  the  production  of  the  material  for  them. 
This  I  did,  associating  with  me  Drs.  Calvin  J.  Page  and  S.  A.  Hop- 
kins in  the  laboratory  work — for  whose  enthusiastic  support  I  am 
very  deeply  indebted. 

The  literature  of  the  subject  would  lead  one  to  suppose  that  it  was 
not  an  especially  difficult  matter  to  get  such  a  line  of  work  under  way 
and  to  keep  it  going  until  a  successful  termination  had  been  reached, 
but  it  certainly  is  not  easy  in  all  cases — although  it  may  be  that  our 
experiences  have  been  of  an  unusually  annoying  nature.  We  were 
obliged  to  begin  at  the  very  beginning,  for,  although  a  certain  amount 
of  work  had  been  done  in  my  laboratory  at  previous  times  upon  the 
toxin  of  diphtheria,  nothing  was  ready  for  its  prosecution  on  such  an 
extensive  scale. 

Naturally  the  first  thing  to  secure  was  a  culture  of  the  bacillus  of 
diphtheria  that  had  a  good  toxin-producing  power — and  our  attempts 
at  this  were  not  successful  for  some  time,  and  until  after  appeals  had 
been  made  to  friends  in  other  cities  engaged  in  the  same  sort  of  work, 
our  thanks  being  especially  due  to  Dr.  W.  H.  Park,  of  New  York. 
Our  experience  in  this  matter  of  securing  a  good  "  toxin-producer" 
has  been  similar  to  that  of  all  other  observers — that  it  is  not  by  any 
means  the  most  virulent  culture  that  produces  toxin  most  actively, 
nor  cultures  coming  from  the  most  malignant  cases.      Indeed,  many 
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that  we   tried    coming  from  cases  of  very  great  severity    seemed  to 
have  no  power  whatever  of  producing  toxin. 

Our  efforts  Avere  next  directed  to  securing  the  toxin  under  the 
most  favorable  conditions  as  regards  quantity  and  rapidity  of  forma- 
tion, and  to  this  end  the  comparative  merits  of  cultures  supplied  with 
a  current  of  fresh  moist  air  and  of  those  grown  under  the  ordinary 
conditions  have  been  tested,  without,  so  far  as  we  can  judge,  any 
especial  advantage  in  favor  of  either.  We  have  used  the  ordinary 
round  liter  and  half-liter  flasks  and  special  "  Fernbach  "  flasks  (Fig. 
1)  from  France  and  Germany — of  which  sketches  are  herewith  sub- 
mitted.    The  tall  flasks  (Fig.  2)  that  were  supplied  from  Berlin  as 


Fig.  1. 


Fig.  2. 


being  those  in  use  by  most  of  the  experimenters  there,  appear  to  be 
exceedingly  inconvenient  to  use,  to  examine,  and  to  cleanse,  besides 
taking  up  much  unnecessai'y  room  in  the  incubator.  The  low,  broad 
flasks,  with  the  double  necks,  are,  on  the  contrary,  exceedingly  easy 
to  manage,  and  very  economical  of  room  in  the  incubator — the  objec- 
tions to  them  being  expense  and  fragility. 

The  incubators  used  by  us  have  been  made  after  my  design  in  Bos- 
ton, and  for  workmanship  and  price  surpass  anything  that  I  have 
seen  elsewhere.  A  large  one,  sent  by  Rohrbeck,  of  Berlin,  I  was 
obliged  to  refuse  to  accept,  and  returned  to  him,  because  of  exceed- 
ingly imperfect  workmanship.     The  incubator  especially  arranged  for 
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drawing  air  over  the  cultures  is  well  shown  in  the  accompanying  dia- 
gram (Fig.  3),  and  accomplishes  the  purpose  for  which  it  was  designed 
in  a  very  perfect  way,  as  will  be  seen.  One  side  is  perforated  for  the 
passage  of  a  series  of  tubes,  each  tube  with  a  stop-cock  externally  and 
a  series  of  openings  in  the  incubator  chamber,  each  of  Avhich  may  be 
connected  with  a  flask  by  rubber-tubings.  Externally,  the  tubes  are 
all  connected  with  one   main-pipe,  which,  in   turn,  is  attached  to  a 

Fig.  3. 


Chapman's  aspirator.  The  connections  are  made  very  easily,  and  are 
so  close  that  an  exceedingly  small  stream  of  water  is  all  that  is  neces- 
sary to  secure  the  requisite  amount  of  aspiration  of  the  air  through 
the  flask.  A  special  stop-cock  and  prolongation  of  the  connecting- 
pipe  is  provided  for  getting  rid  of  the  condensation-water  that  would 
otherwise  very  quickly  become  so  great  that  it  would  flow  backward, 
moisten  the  cotton-plugs,  and  prevent  the  circulation  of  air  entirely. 
In  an  incubator  of  the  size  of  the  one  here  illustrated  (21  x  26  x  28 
inches  external  measurements,   11^  x  21 J  x  25  inches  internal)  it  is 
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possible  to  have  under  development  at  the  same  time  twelve  large 
Fernbach  flasks,  with  all  the  necessary  internal  attachments  and  test- 
flasks,  and  experience  seems  to  me  to  show  that  this  is  as  large  a  size 
as  can  be  well  regulated  in  an  open  room. 

The  toxin  is,  of  course,  tested  when  it  has  been  under  proper  con- 
ditions of  temperature  and  aeration  for  a  sufficient  length  of  time. 
The  exact  time  of  the  appearance  of  the  largest  amount  of  toxin  is  an 
indeterminate  one,  and  may  be  anywhere  from  three  weeks  on ;  but 
our  experience  seems  to  show  very  definitely  that  there  is  a  period 
when  there  is  a  greatest  amount,  and  that  after  this  time  there  is  a 
greater  or  less  diminution  in  the  amount  of  toxin  present — of  course, 
meaning,  in  other  words,  that  the  toxin  loses  its  strength  to  a  certain 
extent.  Exactly  why  this  occurs,  except  possibly  because  of  oxida- 
tion, we  have  not  been  able  to  determine,  nor  is  it  any  more  easy  to 
detect  the  exact  time  of  greatest  strength.  The  only  possible  way 
that  we  have  found  to  do  this  is  by  siphoning  off"  a  small  portion  of 
the  cultures,  filtering  and  testing.  And,  of  course,  this  is  likely  to 
be  disastrous  to  the  remainder  of  the  culture,  because  of  the  possibility 
of  contamination. 

Making  cultures  in  small  flasks  at  the  same  time  as  the  large  ones  is 
unsatisfactory,  because  of  the  practical  certainty  of  a  diff"erence  in  the 
strength  of  the  two  cultures,  although  made  under  the  same  conditions 
in  the  same  bouillon,  and  from  the  same  original.  At  the  same  time 
these  variations  in  strength  of  the  toxin  must  be  more  or  less  depend- 
ent upon  the  varying  resisting  power  of  the  individual  guinea-pigs 
used  as  tests.  This  variation  is  great,  in  my  experience,  even  in 
animals  of  the  same  age,  and  is  often  extreme  between  a  young,  six 
weeks  or  two-months  old,  animal  and  a  full-grown  healthy  adult. 
So  that  here  is  another  difficulty  presenting  itself  in  practice,  for  it  is 
almost  impossible  to  keep  a  stock  of  young  guinea-pigs  on  hand  that 
will  be  sufficiently  large  to  answer  all  requirements  of  even  a  very 
small  establishment. 

For  the  filtering  of  the  toxin  we  have  used  a  modification  of  the 
Kitasato-Weil  filter  (Fig.  4),  consisting  of  a  larger  bulb  and  a  pro- 
longation of  this  bulb,  so  that  the  entire  filtering  surface  of  the  tube 
can  be  used.  A  vacuum  is  obtained  by  means  of  a  water-pump  and 
then  the  flasks  are  closed  by  means  of  a  pinch-cock  and  set  aside. 
The  filtering  goes  on  in  this  way,  and  the  advantages  are  very  great 
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over  the  usual  method  of  employing  this  filter.  Any  number  of  flasks 
can  be  started  filtering,  and  the  process  is  completed  over  night,  with 
almost  no  expenditure  of  water  and  a  small  outfit  of  pumps.  The 
ordinary  Chamberland  tube  has  been  adapted  to  this  purpose  also,  fol- 
lowing a  suggestion  coming  from  Professor  Goodale,  of  Cambridge. 
The  arrangement  (Fig.  5)  consists  of  a  large  external  tube  fitted  to  a 


Fig.  5. 


Fig.  4. 


filter-flask  and  the  Chamberland  tube,  mouth  downward,  and  fitted 
tightly  with  a  rubber  washer.  Over  the  tube  is  passed  a  closely 
fitting  glass-tube,  which,  by  capillary  atti-action,  aided  by  atmospheric 
pressure,  keeps  the  filtering  surface  constantly  covered  and  enables 
comparatively  large  quantities  of  fluid  to  be  passed  through  the  filter 
in  a  comparatively  short  time.  With  certain  of  the  tubes  a  liter  of 
the  bouillon-culture  will  pass  through  in  less  than  fifteen  minutes. 

The   method  of  the  Germans,  of  adding   ^  per  cent,  of  carbolic 
acid  to  the  cultures,  and  trusting  to  this  for  the  destruction  of  the 


304  ERNST, 

vitality  of  the  bacteria,  has  not  been  adopted  in  any  case  by  us ;  but 
if  carbolic  acid  has  been  used  in  this  way,  we  have  also  filtered  the 
culture  afterward.  The  addition  of  the  carbolic  acid  has  the  dis- 
tinct advantage  of  making  the  manipulations  of  the  cultures  safer, 
which  is,  of  course,  a  desirable  end  to  attain,  although  I  have  not  yet 
heard  of  any  serious  infections  occurring  among  persons  engaged  in 
this  kind  of  work. 

At  every  stage  the  purity  of  the  cultures  has  been  tested  by  the 
microscope  and  cultivation,  and  every  new  stock  of  toxin  has  been 
obtained  from  cultures  taken  directly  from  animals  that  have  demon- 
strated the  continued  virulence  of  the  bacillus  being  used.  The 
microscopic  examination  has  been  made  after  staining  by  Loeffler's 
method,  and  much  use  has  also  been  made  of  the  method  of  Hunt, 
which  is  especially  elFective  in  that  it  stains  the  granules  of  the  bacil- 
lus so  distinctly.     (Fig.  6.)     This  method  is  to  be  found  in  the  Lon- 
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don  Lancet  (September  29,  1894,  p.  733),  and,  although  it  may  be 
more  commonly  employed  than  I  am  aware  is  the  case,  is  so  effective 
in  demonstrating  the  bacilli  that  I  have  given  it  here. 

Cultures  on  blood-serum  or  glycerin-agar  twenty-four  hours  old 
should  be  employed  from  which  the  cover-glass  preparations  are  to  be 
made.     The  method  of  staining  is  as  follows  : 

1.  Dilute  watery  solution  of  methylene-blue,  a  few  seconds. 

2.  Wash  in  water  and  dry. 

3.  Ten  per  cent,  watery  solution  of  tannic  acid,  a  few  seconds. 

4.  Wash  and  dry. 

5.  Dilute  watery  solution  of  methyl-orange,  a  few  seconds. 

6.  Wash,  dry,  and  mount. 
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The  way  in  which  the  bacilli  of  diphtheria  stand  out  in  a  mixed 
preparation  stained  after  this  method  is  very  striking,  and  furnishes 
an  effective  method  of  confirmatory  diagnosis  in  cases  where  but  a  few 
are  present. 

The  horses  that  have  been  used  for  immunizing  purposes  have 
been  under  the  very  best  possible  hygienic  conditions.  The  stable  is 
situated  on  an  island  in  Boston  harbor,  and  the  opportunities  for  fresh 
air  and  exercise  are  of  course  unsurpassed.  The  experience  with 
some  of  the  horses  first  used  has  been  a  valuable  one.  A  majority  of 
the  first  lot  were  of  unusually  good  quality,  most,  if  not  all  of  them, 
showing  traces  of  fine  blood ;  but  it  has  become  apparent  that  the 
finer  the  strain  the  less  valuable  are  the  animals  for  such  purposes  as 
this.  Perhaps  the  very  best  example  of  this  is  a  pair  of  gray  cobs 
that  were  picked  up  in  the  auction-rooms  and  were  in  the  most  per- 
fect physical  condition,  so  far  as  external  appearances  gave  any  indi- 
cation, and  yet  one  of  them  died  in  a  little  over  two  months  after  the 
injections  of  the  toxin  were  begun  ;  and  the  other  showed  such  a 
great  loss  of  weight  and  became  so  weak  that  it  was  perfectly  evident 
that  any  further  injections  would  simply  be  followed  by  the  death  of 
this  animal  as  well. 

In  the  case  of  the  first  horse  the  injections  were  begun  the  last 
week  in  January  with  a  dose  of  ^  c.cra.  of  a  weak  toxin,  and  it  was 
gradually  increased  until  at  the  end  of  four  weeks  a  dose  of  17 
c.cm.  had  been  reached  without  there  being  any  marked  local  re- 
action and  without  any  loss  in  physical  condition.  A  rise  of 
temperature  of  from  1°  to  8°  followed  each  injection,  subsiding 
within  forty-eight  hours.  Beginning  on  the  12th  of  March,  six 
weeks  after  the  first  injection  (see  Chart  I.),  and  following  a  dose 
of  40  c.cm.,  there  appeared  a  marked  and  continuous  loss  of  weight, 
which  continued  without  any  attempt  at  recovery  until,  in  nine  days, 
there  had  been  a  loss  of  over  eighty  pounds  from  the  normal  weight 
of  the  animal.  No  injections  were  given  during  this  time,  but  at  an 
interval  of  twenty-five  days,  after  the  weight  had  remained  the  same 
for  nineteen  days,  and  when  the  animal  had  apparently  recovered  his 
spirits  and  strength,  a  dose  of  60  c.cm.  (the  same  as  the  last  one  given) 
was  repeated,  and  the  animal  died  just  three  days  afterward.  So  far 
as  could  be  seen  after  careful  and  immediate  autopsy  (within  four  hours 
after  death)  no  special  change  of  the  organs  had  occurred.'  Macro- 
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scopically  and  microscopically  the  appearances  were  anaemic,  but  no 
more,  and  cultures  from  the  blood  of  the  heart  and  of  the  various 
organs,  while  not  sterile,  showed  only  saprophytic  bacteria  and  nothing 
resembling  the  bacillus  of  diphtheria.  Death  appeared  to  bo  due  to 
a  true  toxaemia  without  lesions.  The  condition  of  things  in  this  ani- 
mal is  well  illustrated  in  the  chart  (I.),  which  shows  in  the  upper 
curve  the  temperature  and  in  the  lower  the  weight  for  the  last  forty- 
nine  d;iys  of  his  life.  The  amount  of  toxin  used  altogether  was  313 
c.cm.  The  chart  demonstrates  one  thing  at  the  first  glance — that 
it  was  unwise  to  consider  this  animal  as  a  proper  subject  for  in- 
jection after  the  very  marked  loss  of  weight ;  but  I  think  most  of  those 
who  have  tried  this  sort  of  experiment  will  agree  with  me  that  it  is 
much  easier  to  draw  conclusions  with  such  a  chart  before  you  than 
before  it  has  been  plotted  out  and  in  the  midst  of  an  experiment. 

The  second  horse  of  this  pair  is  one  that  has  not  died,  but  that 
went  through  all  the  stages  of  the  first  up  to  the  point  of  the  stopping 
of  the  injections,  which  was  done  as  soon  as  the  great  loss  of  weight 
became  manifest.  The  animal  is  still  living,  and  is  apparently  recover- 
ing from  the  effects  of  the  injections,  but  it  is  not  considered  advisable 
to  carry  them  on  any  further  The  two  form  a  very  good  basis  for 
comparison,  because  there  were  but  ten  pounds  difference  in  Aveight, 
and  in  shape,  color,  and  breeding  they  were  almost  indistinguishable. 
But  the  chart  (II.)  of  this  animal  and  the  next  (HI.)  are  of  especial 
interest  for  comparison,  one  being  the  record  of  an  animal  that  was 
too  sensitive  to  bear  the  injection  of  the  toxins  ;  the  other  that  of  an 
animal  that  has  no  apparent  difficulty  in  withstanding  any  reasonable 
amount  with  no  more  than  a  temporary  disturbance,  and  that  has 
gone  to  the  immunized  stage  weighing  actually  more  than  when  the 
record  was  begun. 

In  the  case  of  the  horse  that  appeared  to  be  too  sensitive  to  stand 
the  injections  there  is  manifest  (Chart  II.)  a  constant  fall  in  the 
weight  that  is  practically  continuous,  the  one  rise  in  the  curve  being 
due  to  the  fact  that  the  Aveight  on  this  day  was  taken  after  a  meal. 
The  especial  point  to  be  noted  is  the  constant  fall  of  the  weight-curve 
up  to  and  for  some  time  after  the  injections  of  toxin  Avere  discon- 
tinued, and  at  no  time  is  there  shown  any  tendency  to  a  recovery  of 
Aveight  even  at  six  Aveeks  after  the  last  injection,  and  in  spite  of  the 
fact  that  the  animal  has  been  fed  to  his  fullest  capacity  during  all  this 
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time.     On  the  other  hand  (in  Chart  II.),  the  curve  of  weight  of  the 
horse  that  has  done  so  Avell  is  in  marked  contrast.     In  this  case  there 
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IS  a  loss  of  weight  following  each  injection,  and  corresponding  very 
closely  with  the  rise  in  temperature.     But  this  loss  of  weight 'is  en- 
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tirely  temporary,  as  is  the  increase  in  temperature,  and  is  followed  in 
every  case  by  a  rise,   so  that  there  is  evident  a  constant  tendency 
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toward  recovery  after  each  loss,  and  the  final  result  has  been  that  the 
horse  has  passed  through  the  entire  process  of  immunizing  with  no 
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apparent  ill  effects  whatever,  and  is  to-day  in  at  least  as  good  physi- 
cal condition  as  when  the  injections  were  begun. 

The  conclusions  to  be  drawn  seem  to  be  those  before  stated,  that  a 
fine-bred  horse  is  not  the  best  to  be  selected  for  this  purpose ;  and  it 
also  appears  from  the  facts  that  are  demonstrated  on  these  charts,  and 
that  have  been  borne  out  in  other  cases,  that  the  weight-curve  is  by  far 
the  most  valuable  index  of  the  way  in  which  horses  are  to  stand  the 
immunizing  process.  Certainly,  as  has  been  stated  by  the  European 
observers,  a  loss  of  weight  continued  for  more  than  forty-eight  hours 
should  be  a  danger-signal,  indicating  at  least  a  temporary  cessation 
of  the  injections. 

Small  quantities  of  the  toxin  were  injected  with  the  ordinary 
Koch  syringe  or  my  modification  of  it  (consisting  simply  of  a  capillary 
barrel,  by  which  the  dose  can  be  regulated  to  a  tenth  of  a  cubic  cen- 
timetre with  great  exactness) — medium  quantities  by  means  of  the 
Williams  syringe,  consisting  of  a  glass  tube  drawn  down  at  one  end 
for  the  attachment  of  the  needle,  flanged  at  the  other  end,  and  with 
a  glass  piston  and  asbestos-packing.  This  can  be  shut  off  with  a 
pinch-cock  back  of  the  needle,  the  piston  extracted,  and  the  syringe 
filled  again,  and  serves  a  very  good  purpose  for  quantities  up  to  60 
or  70  c.cm. 

For  larger  amounts  the  apparatus  used  in  Germany  has  been  em- 
ployed, with  a  slight  modification — the  attachment  of  the  needle  to 
the  glass  tube  by  a  short  length  of  rubber-tubing.  The  syringe  is,  in 
principle,  nothing  but  an  ordinary  wash-bottle,  with  the  needle 
attached  to  the  long  arm  that  passes  to  the  bottom  of  the  fluid,  and 
a  double-atomizer  bulb  on  the  short  arm  that  simply  passes  through 
the  cork  of  the  bottle.  I  have  modified  this  still  further  by  using  a 
pressure-flask  instead  of  the  ordinary  one,  as  shown  in  Fig.  7.  This 
is  by  far  the  most  convenient,  simplest,  and  easiest  working  apparatus 
for  the  ready  injection  of  large  quantities  of  fluid  that  I  have  seen ; 
with  it  500  c.cm.  can  be  injected  without  disturbing  the  animal  and 
with  a  minimum  of  trouble  to  the  operator,  in  an  average  of  about 
fifteen  minutes  (see  Fig.  7). 

The  serum  is  received  in  tall,  wide-mouthed  jars,  over  which  have 
been  moulded  two  covers  of  paper,  and  the  whole  then  sterilized  by 
dry  heat.  At  the  time  of  bleeding  one  of  the  covers  is  removed  and 
the  end  of  the  canula- tube  thrust  through  the  other.     When  sufiicient 
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blood  has  been  received  in  the  jar  the  tube  is  removed,  the  outside 
paper  cover  replacetl,  and  the  whole  set  aside  to  allow  clotting  and 
separation  of  the  serum  to  take  place. 


Fig.  7. 


The  serum  is  drawn  off  with  sterilized  pipettes,  and  bottled  in  small 
quantities  in  bottles  that  have  been  sterilized  in  a  somewhat  peculiar 
wav — followino;  the  method  of  Roux.  This  consists  in  takinof  the  vials 
that  are  to  be  used,  squeezing  between  the  cork  and  the  mouth  a 
piece  of  twine  that  has  been  soaked  in  camphor,  and  placing  the 
whole,  inverted,  in  the  steam  sterilizer.  At  the  end  of  this  steriliza- 
tion the  twine  is  removed,  the  camphor  having  been  sublimed  rises 
to  the  bottom  of  the  vial,  the  cork  is  replaced,  and  the  bottle  is 
ready  to  be  filled.  Then,  of  course,  before  this  serum  is  distributed, 
each  lot  is  carefully  tested  as  to  its  immuninizing  strength,  and 
labelled. 


THE  TREATMENT  OF  DIPHTHERIA  BY  ANTITOXIN. 


By  WILLIAM  H.  WELCH,  M.D., 

OF  BALTIMORE. 


I  SHALL  endeavor  in  this  paper,  after  a  brief  historical  introduction, 
to  present  some  of  the  more  important  general  considerations  bearing 
upon  the  treatment  of  diphtheria  by  antitoxic  serum,  together  with 
statistics  of  results  already  reported,  with  the  expectation  that  those 
who  are  to  follow  in  this  discussion  before  the  Association  will  be  able 
to  offer  the  results  of  personal  experience  in  the  application  of  the 
new  remedy. 

In  July,  1889,  Babes  and  Lepp,  in  an  article  entitled  "Recherches 
sur  la  Vaccination  Antirabique,'""  published  results  of  experiments 
undertaken  to  solve  the  question,  "Whether  the  fluids  and  cells  of 
animals  which  have  been  rendered  by  vaccination  immune  have  not 
become  vaccines  and  capable  of  protecting  also  other  organisms?" 
The  results  of  these  experiments  showed  that  the  blood  of  dogs  thor- 
oughly vaccinated  against  rabies,  when  injected  into  susceptible  ani- 
mals, conferred  a  certain  amount  of  protection  against  the  effects  of 
subsequent  inoculation  with  the  rabid  virus,  and  appeared  capable  of 
preventing  the  development  of  rabies  even  when  the  injection  of  the 
immune  blood  was  made  immediately  after  the  reception  of  the  virus. 
The  authors  concluded  that  "  one  must  admit  the  possibility  of  vac- 
cinating with  the  fluids  and  cells  of  animals  which  have  been  rendered 
refractory  to  the  disease." 

1  This  paper  is  based  upon  the  address  made  by  the  writer  at  the  opening  of  the  discussion 
on  this  subject  before  the  Association.  It  is  considerably  expanded  beyond  the  limits  of  the 
address,  and  I  have  endeavored  to  bring  it  up  to  the  date  of  sending  it  to  the  printer  (July, 
1895). 

-  Babfes  and  Lepp  :  Annales  de  I'lnstitut  Pasteur,  July,  1889. 

Richet  and  Hericourt  are  sometimes  quoted  as  the  first  experimenters  to  show  that  the  blood 
of  animals  is  capable  of  conferring  jjrotection  upon  susceptible  animals,  but  their  work  has  no 
reference  to  modern  serum-therapy,  as  their  experiments  were  made  with  the  blood  of  dogs 
which  had  not  previously  been  vaccinated  or  treated  in  any  way. 
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The  first  publication  clearly  demonstrating  the  principles  of  serum- 
therapy  was  made  by  Behring  and  Kitasato  on  December  4,  1890,  in 
an  article  in  the  Deutsche  medicinische  Wochenschrift,  entitled, "Ueber 
das  Zustandekommen  der  Diphtherie — ImmunitJit  und  der  Tetanus — 
Immunitat  bei  Thieren,"  Although  in  this  article  the  immunizing 
and  curative  property  of  the  blood  and  blood-serum  of  artificially 
immunized  animals  was  demonstrated  only  for  tetanus,  the  application 
of  the  same  principle  to  diphtheria  was  indicated  in  the  same  article 
and  in  a  second  paper  by  Behring  in  the  following  number  of  the 
same  journal. 

The  first  public  announcement  of  the  demonstration  of  the  power 
of  the  blood-serum  of  animals  artificially  immunized  against  diph- 
theria to  protect  and  cure  susceptible  animals  inoculated  with  the 
diphtheria  bacillus  or  its  poison  was  made  by  Behring  in  the  report 
of  experiments  made  by  himself  and  Wernicke,  and  communicated  to 
the  Seventh  International  Congress  of  Hygiene  and  Demography, 
held  in  London  in  August,  1891.  There  followed  in  1892  the  article 
by  Behring  and  Wernicke,^  in  which  these  experiments  were  fully 
described,  and  which  sets  forth  the  fundamental  principles  underlying 
serum-therapy  of  diphtheria. 

The  first  trial  of  immune  serum  in  the  treatment  of  human  diph- 
theria was  made  in  von  Bergmann's  clinic,  in  Berlin,  in  the  autumn 
of  1891.  This  trial,  together  Avith  those  made  in  1892  by  Henoch,  in 
Berlin,  by  Heubner,  in  Leipzig,  and  in  the  Institute  for  Infectious 
Diseases  in  Berlin,  were  of  a  tentative  nature  and  made  with  weak 
serum  and  insuflBcient  doses. 

It  was  not  until  early  in  1893  that  Behring  succeeded  in  obtaining 
antidiphtheric  serum  equalling  the  strength  of  even  his  so-called  normal 
serum,  of  which  sixty  times  the  strength  is  that  of  the  weakest  Beh- 
ring serum  at  present  in  use.  In  iVpril,  1893,  Behring  referred  to  30 
cases  treated  with  this  normal  serum.  Of  these  cases,  11  treated  in 
the  Institute  for  Infectious  Diseases  were  reported  in  detail  by  Kossel. 

From  this  period  on  Behring  and  Ehrlich  succeeded  in  obtaining 
healing  serum  of  greater  and  greater  strength,  until  in  August,  1893, 
Ehrlich  and  Wasserman  obtained  from  goats  healing  serum  twenty  to 
sixty  times  the  strength  of  Behring.'s  normal  serum.     At  the  Eleventh 

1  Behring  and  Wernicke  :  "Ueber  Immunisirung  und  Heilung  von  Versuclithieren  bei  der 
Diphtherie."    Zeilschrift  fiir  Hygiene,  Bd.  xii. 


314  WELCH, 

International  Medical  Congress,  held  m  Rome  (March  29  to  April  5, 
1894),  Heubner  reported  the  results  of  his  experience  with  the  serum- 
treatment  of  human  diphtheria.  His  observations,  however,  were 
made  on  cases  treated  with  much  weaker  antitoxin  than  is  now  recog- 
nized as  suitable. 

In  April,  1894,  Ehrlich,  Kossel,  and  Wasserman  reported  briefly 
the  results  of  treatment  of  220  cases  in  six  Berlin  hospitals,  the  in- 
ception of  the  treatment  in  these  cases  dating  from  June,  1893,  but 
the  great  niajorit}^  of  the  cases  occurring  after  December,  1893. 
These  cases,  with  additional  ones  making  a  total  of  233  cases,  with  a 
fatality  of  23  per  cent.,  were  reported  more  fully  in  an  article  by 
Kossel  in  the  Zeitschrift  fur  Hygiene,  in  July,  1894.  The  era  of 
serum-treatment  of  human  diphtheria  by  approximately  sufficient 
doses  of  antitoxin  really  begins  with  this  publication  of  Ehrlich, 
Kossel,  and  Wasserman  in  April,  1894,  although,  even  in  this  series 
of  cases,  according  to  later  statements  of  Ehrlich  and  Kossel,  a  large 
number  of  the  cases  Avere  treated  with  quantities  of  antitoxin  which 
we  now  consider  to  be  insufficient. 

In  an  address  before  the  Berlin  Medical  Society,  on  June  27,  1894, 
Katz  reported  the  results  of  antitoxin-treatment  dating  from  March 
14,  1894,  with  Aronson's  serum  from  horses,  on  128  cases  of  diph- 
theria in  Baginsky's  service.  In  the  discussion  on  this  address  four 
weeks  later,  Baginsky  completed  the  series  of  cases  up  to  163,  with  a 
mortality  of  12.9  per  cent.,  and  Aronson  stated  that  similarly  favor- 
able results  had  been  obtained  by  Ganghofner  in  Prague  and  Escherich 
in  Graz. 

In  1893  and  the  first  half  of  1894  various  articles  appeared  con- 
cerning the  preparation  of  antitoxin,  the  best  methods  of  estimating 
its  strength,  the  proper  immunizing  and  therapeutic  doses,  and  similar 
questions.  Since  August  1,  1894,  Behring's  serum  prepared  at  Hochst 
has  been  for  sale. 

It  is  evident  from  this  brief  historical  summary  that  the  general 
principles  of  serum-therapy  of  diphtheria  were  fully  established,  and 
its  application  to  human  beings  in  active  operation  before  Roux  de- 
livered his  memorable  address  on  the  subject  at  the  Eighth  Interna- 
tional Congress  of  Hygiene  and  Demography,  held  in  Budapest, 
September  1-9,  1894,  three  years  after  Behring's  original  communica- 
tion to  the  preceding  congress  in  London.     Roux,  however,  presented 
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the  subject  with  such  clearness  and  force,  and  with  such  an  nrray  of 
convincing  and  carefully  analyzed  statistical  evidence,  that  the  atten- 
tion of  the  great  body  of  physicians  throughout  the  world,  who  had 
paid  little  heed  to  the  previous  work,  was  arrested,  and  the  question 
of  the  healing  power  of  diphtheria  antitoxin  became  and  has  continued 
to  be  the  foremost  medical  question  of  the  day.  From  September, 
1894,  onward  the  supply  of  antitoxin  from  various  sources  (not  all  of 
equally  trustworthy  character)  has  become  more  and  more  accessible 
to  physicians,  and  each  succeeding  month  has  given  birth  to  a  large 
number  of  articles  on  the  serum-therapy  of  diphtheria  from  various 
parts  of  the  world. 

Unless  one  denies  absolutely  the  causal  relation  of  the  Loeffler 
bacillus  to  diphtheria,  it  must  be  admitted  that  the  treatment  of  this 
disease  by  antitoxin  rests  upon  a  sound  experimental  basis.  The  only 
notable  opponent  of  the  view  that  the  Loeffler  bacillus  is  the  cause  of 
diphtheria  is  Hanseman.  His  arguments,  which  have  been  well 
answered  by  C.  Fraenkel,  are  equally  applicable  to  the  acceptance  of 
the  etiological  relations  of  the  cholera  bacillus,  the  tubercle  bacillus, 
and  many  other  specific  bacteria  of  infectious  diseases.  It  is  not 
probable  that  anyone  here  sides  with  Hanseman  in  this  matter,  so 
that  it  is  unnecessary  to  rehearse  the  arguments  which,  in  my  judg- 
ment, are  conclusive  that  the  Loeffler  bacillus  is  the  cause  of  diphtheria. 

The  laboratory  does  nat  furnish  any  more  impressive  experiments 
than  those  which  demonstrate  the  power  of  antitoxic  serum  to  prevent 
and  to  cure  the  disease  caused  in  animals  by  inoculation  with  the 
diphtheria  bacillus  or  its  poison.  The  serum  arrests  tlie  spread  of  the 
local  process  and  abates  the  symptoms  of  general  toxiemia.  These 
experiments  prove  beyond  question  that  this  healing  serum  possesses 
properties  which  are  directly  and  powerfully  antagonistic  to  the  toxic 
action  of  the  diphtheria  bacillus,  and  there  is  no  good  reason  to  doubt 
that  under  similar  circumstances  this  antagonistic  power,  so  readily 
and  surely  and  uniformly  demonstrable  in  the  case  of  lower  animals, 
will  manifest  itself  also  in  human  beings.  The  only  question,  and 
that,  of  course,  an  important  one  in  this  connection,  is :  To  what  ex- 
tent the  conditions  in  the  treatment  of  experimental  diphtheria  by 
antitoxin  are  or  can  be  made  similar  to  those  in  the  therapeutic  appli- 
cation of  the  same  agent  to  human  diphtheria? 

Although  it  is  true  that  the  lower  animals  are  not  susceptible,  or  only 
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very  exceptionally  susceptible,  to  natural  infection  with  the  Loeffler 
bacillus,  still  there  is  in  my  opinion  identity  in  essential  points — 
anatomical,  clinical,  and  etiological — between  experimental  diphtheria 
and  uncomplicated  human  diphtheria.  The  assertion  sometimes  made 
that  spreading  pseudo-membranous  inflammations  resembling  those  of 
diphtheria  cannot  be  produced  experimentally  in  animals  by  inocula- 
tion with  the  Loeffler  bacillus  is  an  error,  as  I  have  repeatedly  had  op- 
portunity to  demonstrate  by  intratracheal  inoculations  of  kittens  and 
rabbits.  It  is  rarely  in  our  power  to  reproduce  experimentally  in  one 
species  of  animal  the  exact  counterpart  of  a  disease  caused  in  another 
by  natural  modes  of  infection,  but  in  the  case  of  diphtheria  the  re- 
semblance is  closer  than  in  most  of  our  attempts  to  reproduce  such 
diseases  by  inoculation  of  their  specific  germs. 

But  even  if  the  anatomical  and  clinical  characters  of  experimental 
diphtheria  are  believed  by  some  to  differ  more  widely  than  I  think 
they  do  from  those  of  human  diphtheria,  there  remains  as  the  most 
important  point,  regarding  the  matter  here  under  discussion,  the  con- 
clusive demonstration  that  in  uncomplicated  human  diphtheria,  no  less 
than  in  experimental  diphtheria,  the  local  inflammation  at  the  site  of 
infection  is  caused  by  the  growth  of  the  Loeffler  bacillus,  and  the  lesions 
of  internal  parts  and  the  systemic  sjmiptoms  are  due  to  the  absorption 
of  a  toxic  substance  or  of  substances  formed  by  this  bacillus.  It 
would  be  difficult  to  understand  why  an  agent  with  the  specific  prop- 
erty of  neutralizing  in  the  bodies  of  animals  the  effects  of  these  toxic 
substances  should  be  unable  to  neutralize  in  human  beings  similar 
effects  of  the  same  toxic  substances,  provided  this  agent  can  be  admin- 
istered in  the  proper  dose  and  at  the  right  time. 

Dosage  and  timely  administration  are  factors  of  prime  importance 
in  determining  the  efl&cacy  of  antitoxic  treatment.  It  is  our  inability 
to  conform  to  the  demands  of  these  factors  which  has  rendered  thus 
far  the  treatment  of  tetanus  in  human  beings  by  antitoxin  disappoint- 
ing. The  tetanus  antitoxin  can  be  produced  by  methods  similar  to 
those  employed  in  making  the  diphtheria  antitoxin  and  of  a  power 
expressed  in  immunizing  units  greater  than  that  of  the  diphtheria 
antitoxin.  No  less  striking  than  in  diphtheria  are  the  laboratory  ex- 
periments in  the  prevention  and  cure  of  artificial  tetanus  by  adminis- 
tration of  the  tetanus  antitoxin,  but  in  this  case  the  dose  of  antitoxin 
required  to  check  the  disease  increases  so  enormously  with  increase  in 
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the  size  of  the  animal,  on  the  one  hand,  and  "with  the  lapse  of  time 
after  reception  of  the  virus,  on  the  other  hand,  tliat  we  meet  herein 
most  serious  obstacles  to  the  successful  application  of  this  agent  in  the 
treatment  of  human  tetanus. 

It  has  been  shown  experimentally  by  Behring,  Boer,  Roux,  and 
others,  that  as  regards  both  of  these  points  the  conditions  are  far  more 
favorable  for  the  treatment  of  diphtheria  by  its  antitoxin  than  in  the 
case  of  tetanus.  In  an  animal  at  a  certain  time  after  reception  of  the 
tetanus  poison  the  theoretically  efficacious  dose  of  the  tetanus  antitoxin 
may  be  a  millionfold  greater  than  that  required  for  simple  immuniza- 
tion, a  quantity  too  large  to  administer,  whereas  the  effective  dose  of 
the  diphtheria  antitoxin  at  relatively  the  same  period  may  be  increased 
only  eight  or  tenfold.  Doubtless  the  great  advantage  which  we  have 
in  the  treatment  of  human  diphtheria  by  antitoxin  as  contrasted  with 
tetanus  is  that  we  are  able  to  recognize  and  treat  the  former  disease 
before  the  production  and  absorption  of  a  serious  quantity  of  poison. 

Only  clinical  experience  can  determine  what  practical  difficulties 
there  may  be  in  the  way  of  the  successful  employment  of  antitoxic 
serum  in  the  treatment  of  human  diphtheria ;  but  there  is  no  doubt  in 
my  mind  that  the  results  derived  from  experiments  on  animals  justify, 
nay,  demand,  the  most  careful  and  thorough  trial  of  the  new  method 
of  treatment  upon  human  beings. 

We  have  no  certain  knowledge  as  to  the  nature  of  the  substances 
called  antitoxins  nor  as  to  their  mode  of  action.  This  is  not,  how- 
ever, an  argument  against  their  therapeutic  employment,  for  we  have 
no  positive  knowledge  as  to  the  mode  of  action  of  many  of  our  thera- 
peutic agents.  There  are  two  prominent  theories  as  to  the  mode  of 
action  of  the  diphtheria  antitoxin.  The  one  may  be  called  the 
chemical,  and  the  other  the  vital  theory.  The  chemical  theory  is  that 
the  antitoxin  directly  neutralizes  in  a  chemical  sense  the  toxins.  This 
seemed  to  be  the  natural  interpretation  of  the  fact  that  the  injection 
into  susceptible  animals  of  a  mixture  in  suitable  proportions  of  the 
antitoxin  and  the  toxin  is  harmless,  but  Buchner  and  Roux  have 
shown  that  this  earlier  view  is  incorrect,  and  that  by  selecting  animals 
of  greater  susceptibility,  or  by  increasing  the  natural  susceptibility  of 
an  animal,  the  presence  of  active  toxin  in  the  mixture  can  still  be 
demonstrated.  The  experimental  evidence,  therefore,  is  in  favor  of 
the  other  theory,  viz.,  that  the  antitoxin  acts  through  the  agency  of 
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the  living  body,  and  probably  in  the  sense  that  it  renders  the  cells 
tolerant  of  the  toxin.  The  results  of  the  treatment  of  human  diph- 
theria with  antitoxin  also  speak  in  favor  of  this  vital  theory. 

If,  as  seems  probable,  the  curative  eiFects  of  the  healing  serum  are 
brought  about  through  the  agency  of  the  living  cells  of  the  body,  we 
can  understand  why  these  effects  will  not  follow  the  introduction  of 
the  serum  with  the  certainty  and  pi-ecision  of  a  chemical  reaction. 
The  cells  must  be  in  a  condition  to  respond  in  the  proper  way  to  the 
introduction  of  the  antitoxic  serum.  For  one  reason  or  another  this 
responsive  power  may  be  in  abeyance.  It  may  be  weakened  by  intense 
or  prolonged  action  of  the  diphtheria  poison,  or  by  other  previous  or 
coexistent  disease  or  by  inherent  weakness,  or  there  may  even  be  some 
individual  idiosyncrasy  which  hinders  the  customary  response  of  the 
cells  to  the  antitoxin.  Clinical  experience  shows  that  cases  of  diph- 
theria inherently  refractory  to  timely  treatment  with  antitoxic  serum 
are  most  exceptional,  if  indeed  they  occur  at  all. 

There  is  some  evidence  in  favor  of  the  view  that  while  antitoxin 
may  exert  its  protective  action  upon  certain  groups  of  cells,  other  cells, 
as  for  example  the  nerve-cells,  either  by  their  nature  or  on  account 
of  such  influences  as  I  have  mentioned,  may  not  be  equally  pro- 
tected against  the  toxin.  There  is  also  the  possibility  that  the  anti- 
toxin may  neutralize  the  effects  of  certain  toxins  and  not  of  others 
present  in  diphtheria. 

Antitoxic  serum  exerts  no  bactericidal  effect  upon  the  diphtheria 
bacillus,  although  when  administered  in  proper  quantities  sufficiently 
early  in  the  disease  it  arrests  the  spread  of  the  local  inflammation 
which  is  caused  by  the  bacillus.  Virulent  bacilli  may  persist  in  the 
throat  days  and  even  weeks  after  recovery  following  injection  of  anti- 
toxin. 

One  of  the  most  important  characters  of  antitoxin  is  that  it  requires 
a  definite  quantity  of  this  substance  to  neutralize  the  effects  of  a  definite 
quantity  of  toxin.  In  animals  the  curative  dose  of  antitoxin  stands  in 
a  definite  quantitative  relation  to  the  size  and  susceptibility  of  the  indi- 
vidual and  to  the  amount  and  intensity  of  the  poison  in  the  system.  We 
have  no  precise  method  of  determining  how  much  and  how  virulent  the 
poison  may  be  in  a  given  case  of  human  diphtheria,  nor  how  susceptible 
to  the  toxin  the  patient  may  be.  The  dosage  of  antitoxin,  therefore,  in 
human  diphtheria  is  empirical,  the  main  factors  determining  it  being 
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the  age  of  the  patient,  the  assumed  duration  of  the  disease  up  to  the 
time  of  administering  the  remedy,  and  the  apparent  severity  of  the 
disease.  As  the  healing  serum  is  expensive  and  is  capable  of  inducing 
unpleasant  symptoms,  it  is  desired  not  to  give  an  excessive  quantity. 
Under  these  circumstances  it  may  readily  happen  that  an  insufficient 
dose  is  given  and  that  the  administration  must  be  repeated.  The 
general  rules  regarding  the  dosage  of  antitoxin  are  sufficiently  well 
known  not  to  require  mention  here,  and  I  speak  of  this  matter  only  to 
indicate  that  because  a  patient  may  have  received  a  dose,  or  even  two 
or  more  doses  of  antitoxin,  this  furnishes  no  absolute  guarantee  that  a 
quantity  of  antitoxin  adequate  to  neutralize  the  effects  of  the  toxin  has 
been  given.  We  now  know  that  in  the  early  period  following  intro- 
duction of  the  treatment  entirely  insufficient  doses  were  given. 

Both  experiments  on  animals  and  clinical  experience  demonstrate 
that  the  earlier  antitoxic  serum  is  administered  after  the  inception  of 
the  disease  the  better  are  the  chances  of  recovery.  It  is  usually  im- 
possible to  rescue  the  lives  of  guinea-pigs  by  means  of  antitoxin  if  the 
treatment  is  delayed  longer  than  forty-eight  hours  after  inoculation 
with  an  amount  of  diphtheria  poison  flxtal  to  these  animals  in  four  or 
five  days,  although  the  duration  of  life  may  be  considerably  prolonged. 
In  human  beings  the  conditions  are  different,  but,  as  will  appear  from 
the  statistics  to  be  presented,  the  evidence  is  conclusive  that  the  supe- 
riority of  serum  treatment  over  all  other  methods  is  most  strikingly 
manifested  in  the  results  of  the  cases  in  which  the  antitoxin  is  given 
not  later  than  the  third  day  of  the  disease.  Although  in  many  cases 
the  treatment  is  beneficial  when  the  antitoxin  is  administered  in  larger 
doses  at  a  later  period  of  the  disease,  the  importance  of  beginning  the 
treatment  at  the  earliest  possible  date,  w^ithout  waiting  to  determine 
by  cultures  whether  or  not  the  Loeffler  bacillus  is  present,  cannot  be 
too  strongly  emphasized. 

It  is,  of  course,  often  impossible  to  meet  this  demand  for  early  treat- 
ment, as  cases  of  diphtheria  are  frequently  not  seen  or  recognized  by 
the  physician,  particularly  in  hospital  practice,  until  after  several  days' 
duration  of  the  disease  and  when  grave  symptoms  have  already  de- 
veloped. It  is,  moreover,  in  many  cases  difficult  or  impossible  to 
determine  how  long  the  disease  has  existed  when  it  is  first  seen  by  the 
physician. 

The  fact  that  the  benefits  of  antitoxin  treatment  become  more  and 
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more  doubtful  the  further  the  disease  has  progressed  and  the  graver 
the  lesions  and  symptoms,  renders  more  difficult  the  collection  and 
analysis  of  absolutely  convincing  statistics  in  favor  of  the  treatment. 
The  accusation  is  sure  to  be  brought  that  many  of  the  cases  which 
have  responded  promptly  to  early  treatment,  and  these  for  reasons 
which  have  been  stated  will  form  a  laro-e  contino-ent  of  the  successful 
cases,  were  mild  cases  which  Avould  have  recovered  equally  by  other 
methods  of  treatment.  This  objection  can  be  fully  met  only  by  large 
series  of  statistics  collected  from  many  epidemics,  at  different  times 
and  in  various  localities. 

The  bacteriological  study  of  human  diphtheiia  has  disclosed  several 
points  important  to  bear  in  mind  in  determining  the  value  of  antitoxic 
treatment.  The  Loeffler  bacillus  has  been  found  in  healthy  throats, 
although  only  very  exceptionally,  unless  the  person  has  been  exposed 
to  diphtheria.  This  same  bacillus  may  cause  all  grades  of  inflamma- 
tion of  the  throat  from  a  mild  erythematous  angina  to  the  gravest 
pseudo-membranous  inflammations.  There  has  resulted  a  conflict,  not 
yet  settled,  between  the  clinical  and  the  bacteriological  diagnosis  of 
diphtheria.  As  regards  these  diversities  of  effect,  however,  the  con- 
ditions pertaining  to  the  diphtheria  bacillus  are  in  no  way  different 
from  those  relating  to  many  other  pathogenic  bacteria,  as,  for  example, 
the  pneumococcus,  the  streptococcus,  the  cholera  bacillus,  and  even  the 
tubercle  bacillus,  all  of  which  may  be  found  on  healthy  mucous  mem- 
branes and  may  exert  their  pathogenic  activity  with  all  degrees  of  in- 
tensity. Inconvenient  as  these  facts  may  be,  they  must  be  recognized, 
and  they  require  a  readjustment  of  previously  adopted  boundary  lines 
of  diagnosis.  It  would,  of  course,  be  absurd  to  say  that  a  person  who 
harbors  in  his  healthy  throat  Loefiler  bacilli  has  diphtheria,  just  as  it 
would  be  equally  ridiculous  to  consider  a  person  infected  with  the 
pneumococcus  or  the  streptococcus  when  these  latter  bacteria  are 
present  under  similar  conditions.  But  it  is  no  less  absurd  to  limit 
the  application  of  the  term  '■'diphtheria''  only  to  those  higher  degrees 
of  pathogenic  action  of  the  Loeffler  bacillus  characterized  by  spreading 
pseudo-membranous  inflammations  and  general  toxaemia. 

But  while  the  boundaries  of  the  domain  of  diphtheria  have  thus 
been  widened  by  the  inclusion  of  cases  not  presenting  the  ordinary 
clinical  characteristics  of  diphtheria,  in  another  direction  they  have 
been  restricted   bv  the  exclusion  of   some  cases   which   on   clinical 
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grounds  would  be  diagnosed  as  diphtheria,  but  which  by  bacteriological 
examination  are  proved  to  be  caused  by  other  bacteria  than  the  Loeffler 
bacillus. 

The  statement  is  sometimes  made  that  25  to  30  per  cent.,  or  even 
a  larger  percentage,  of  the  clinical  diphtherias  are  not  genuine  diph- 
therias in  the  bacteriological  sense,  but  this  statement  is  quite  mislead- 
ing. These  figures  are  based  upon  the  bacteriological  examination  of 
large  numbers  of  cases  in  which  there  was  simply  more  or  less  sus- 
picion of  diphtheria.  They  do  not  relate  generally  to  a  large  number 
of  cases  presenting  unmistakable  anatomical  and  clinical  characteristics 
of  diphtheria.  They  are  derived  from  the  routine  examinations  for 
boards  of  health  and  children's  hospitals  of  suspected  cases  of  diph- 
theria. When  one  considers  that  in  some  cases  of  diphtheria  repeated, 
painstaking  examination,  microscopical  and  cultural,  by  a  skilled  bac- 
teriologist is  required  for  the  detection  of  the  diphtheria  bacillus,  it  is 
evident  that  less  reliance  is  to  be  placed  upon  these  statistics  en  gros 
than  upon  many  smaller  series  reported  by  bacteriological  experts.  Of 
the  statistics  of  the  latter  character  there  are  many  which  show  that 
in  the  series  of  cases  examined  (including  in  each  series  from  a  dozen 
to  over  three  hundred  cases),  from  90  to  100  per  cent,  of  the  clinical 
diphtherias  are  due  to  the  Loeffler  bacillus.  Our  experience  in  Balti- 
more has  been  that  not  over  5  per  cent,  of  the  cases  which  the  clinician 
would  confidently  diagnose  as  diphtheria  are  false  diphtheria  or  diph- 
theroid. These  latter  figures  relate,  of  course,  to  primary  diphtheria, 
and  not  to  the  pseudo-membranous  anginas  complicating  scarlet  fever 
and  other  infectious  diseases,  a  large  proportion  of  which  are  not 
referable  to  the  Loeffler  bacillus. 

I  shall  consider  subsequently  in  this  article  the  influence  which  the 
control  of  the  clinical  diagnosis  of  diphtheria  by  bacteriological  exami- 
nation is  likely  to  have  upon  fatality  statistics  of  this  disease. 

There  is  an  important  difference  between  experimental  diphtheria 
and  many  cases  of  human  diphtheria,  a  difference  of  great  significance 
in  determining  the  scope  of  efficiency  of  treatment  by  antitoxic  serum. 
Our  experimental  diphtheria  is  a  pure,  uncomplicated  infection  in 
which  only  the  diphtheria  bacillus  and  its  toxins  are  concerned.  On 
the  other  hand,  in  many  cases  of  human  diphtheria  there  are  compli- 
cations and  mixed  infections  due  to  other  micro-organisms,  against 
which,  Avhen  fully  developed,  the  diphtheria  antitoxin  is  powerless. 

Am  Phvs  21 
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The  most  common  and  dangerous  complicating  micro-organism  is  the 
streptococcus  pyogenes.  Bacteriological  examinations  of  fatal  cases 
of  diphtheria  demonstrate  in  a  large  proportion  of  cases  the  invasion 
and  pathogenic  effects  of  this  most  common  of  all  secondary  invaders. 
The  confidence  with  which  some  observers,  particularly  of  the  French 
school,  classify  their  cases  of  diphtheria  into  pure  and  mixed  infec- 
tions, on  the  sole  basis  of  the  bacteriological  examination  of  the  exu- 
date in  the  throat,  does  not  seem  to  me  justifiable.  The  complete 
microscopical  and  cultural  examination  of  this  exudate  will,  in  practi- 
cally all  cases,  reveal  the  presence  of  other  bacteria,  and  usually  of 
streptococci,  besides  the  Loeffler  bacillus.  But  as  these  other  bacteria 
are  common  or  regular  inhabitants  of  the  healthy  throat,  their  mere 
presence  in  this  situation  is  not  conclusive  evidence  that  they  are  en- 
gaged in  pathogenic  action.  The  abundance  of  these  other  bacteria 
may  afford  some  indication  as  to  their  role,  but  of  greater  impor- 
tance is  their  demonstration  in  situations  where  they  are  not  normally 
present. 

Reiche,^  in  42  autopsies  on  cases  of  diphtheria  in  which  the  Loeffler 
bacillus  had  been  demonstrated  during  life,  made  cultures  from  the 
kidney  and  spleen.  In  64.3  per  cent,  of  these  cases  streptococci  and 
staphylococci  were  found  in  the  kidney  or  the  spleen,  and  in  45.2  per 
cent,  streptococci  Avere  found  alone.  These  cocci  must  have  reached 
these  organs  through  the  circulating  blood.  He  found  streptococci  in 
the  kidney  in  one  case,  which  died  on  the  second  day  of  the  disease, 
and  positive  results  were  obtained  also  on  the  third  and  fourth  day. 
These  results  are  evidently  of  much  significance  in  indicating  the  fre- 
quency and  the  earliness  of  invasion  of  complicating  micro-organisms 
in  diphtheria  and  the  resulting  obstacles  to  uniformly  favorable  results 
of  antitoxin  treatment. 

But  the  chief  evidence  in  favor  of  mixed  infection  must  be  sought 
during  life  in  the  character  of  the  lesions  and  symptoms,  although 
these  may  be  misleading.  There  is  also  evidence  that  the  failure  of 
a  case  of  diphtheria  to  respond  in  the  usual  way  to  the  timely  injec- 
tion of  a  sufficient  dose  of  antitoxic  serum  is  an  indication  of  compli- 
cations and  mixed  infection. 

The  opinion  is  entertained  by  Roux,  Martin,  and  other  French 

■  Reiehe :  Centralblatt  f.  innere  Medicin,  1895,  No.  3. 
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writers  that  broncho-pneumonia,  one  of  the  most  common  and  serious 
complications  of  diphtheria,  is  due  to  a  large  extent  to  local  unhy- 
gienic conditions  which  can  be  guarded  against.  Thus  they  attribute 
the  frequent  occurrence  of  broncho-pneumonia  in  some  groups  of  their 
cases  to  the  infection  of  the  hospital  wards  with  the  bacteria  causing 
pneumonia,  and  claim  that  by  improved  sanitary  conditions  this  com- 
plication may  be  to  a  large  extent  eliminated.  Further  investigations 
are  needed  to  determine  to  what  extent  this  view  as  to  the  causation 
of  broncho-pneumonia  is  justified,  but  it  can  scarcely  be  doubted  that 
this  complication  is  often  the  result  of  invasion  of  the  lower  air- 
passages  and  the  lungs  by  bacteria  which  are  regularly  present  in  the 
throat,  and  whose  activity  is  likely  to  be  manifested  in  this  way  in 
many  cases  of  diphtheria,  independently  of  the  local  sanitary  condi- 
tions. 

Without  doubt  the  remedial  role  of  diphtheria  antitoxin  is  materi- 
ally restricted  by  its  inability  to  combat  developed  streptococcus  sepsis, 
broncho-pneumonia,  and  other  complications  referable  to  secondary 
infection,  or  to  stop  impending  suffocation  by  immediate  removal  of 
mechanical  obstacles  in  the  form  of  false  membranes  in  the  air-pas- 
sages ;  but  the  antitoxic  serum  is  the  most  powerful  agent  which  we 
possess  to  prevent  the  development  of  these  complications  and  second- 
ary infections.  The  timely  administi-ation  of  the  healing  serum,  by 
antagonizing  the  effects  of  the  Loeffler  bacillus,  antagonizes  in  large 
part  the  causes  of  the  increased  susceptibility  to  secondary  infection, 
and  thus  greatly  lessens  the  frequency  of  their  occurrence. 

In  considering  the  obstacles  in  the  way  of  cure  of  diphtheria  by 
antitoxin  the  self-evident  fact  should  not  be  forgotten  that  this  remedy 
cannot  restore  cell-life  which  has  already  been  seriously  damaged  by  the 
action  of  the  diphtheria  bacillus  or  its  poison.  The  researches  of  Oertel 
upon  human  diphtheria,  and  those  of  Flexner  and  myself  upon  experi- 
mental diphtheria,  demonstrate  that  the  toxins  of  the  diphtheria  bacil- 
lus are  most  powerful  poisoners  of  cells,  the  internal  lesions  of  pure 
diphtheria  being  especially  characterized  by  widely  distributed  areas 
of  cell-death.  We  have  no  way  of  gauging  accurately  at  any  given 
period  of  the  disease  the  extent  of  the  damage  already  inflicted  upon 
the  cells  of  the  body.  If  the  nerve-cells  or  their  axis-cylinders  have 
already  been  so  damaged  that  paralysis  must  follow,  or  the  cardiac 
nerve-cells  or  muscular  fibres  have  been  similarly  injured,  or  the  renal 
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epithelium  so  affected  tliat  degeneration  and  nephritis  ensue,  the  ad- 
ministration of  antitoxin  cannot  restore  those  cells  which  are  already 
on  the  Avay  to  degeneration  and  death. 

This  irretrievable  damage  to  cell-life  may  be  present  for  a  consider- 
able time  before  we  are  able  to  recognize  its  effects.  P.  Meyer  de- 
tected pathological  changes  in  the  peripheral  nerves  as  early  as  the 
third  day  after  the  onset  of  diphtheria  and  before  paralysis  was  mani- 
fest. The  occurrence  of  paralysis,  including  cardiac  paralysis,  after 
antitoxin  has  been  administered  even  thus  early  in  the  disease,  cannot, 
therefore,  necessarily  be  attributed  to  failure  of  this  agent  to  neutralize 
toxin  developed  after  its  injection. 

Having  now  considered  the  experimental  basis  and  the  theories  of 
action  of  antitoxic  treatment,  the  importance  of  early  administration 
and  sufficient  dosage,  and  certain  etiological  and  pathological  charac- 
ters of  human  diphtheria  to  be  borne  in  mind  in  estimating  the  scope 
of  the  treatment,  let  us  turn  to  the  examination  of  the  evidence  which 
has  hitherto  been  published  concerning  the  efficacy  of  the  antitoxic 
treatment  of  human  diphtheria.  This  evidence  is  of  two  kinds:  first, 
the  general  impressions  of  clinicians  who  have  had  opportunity  to 
observe  the  effects  of  antitoxin  administered  in  a  number  of  cases  of 
diphtheria,  and,  second,  the  mortality  statistics  of  cases  treated  with 
antitoxin. 

Unquestionably  great  value  attaches  to  the  impressions  and  conclu- 
sions of  careful  clinical  observers  as  to  the  merits  of  therapeutic  agents. 
Baginsky  has  said  that  naked  figures  are  so  little  the  expression  of 
the  endless  variations  of  clinical  observation,  of  all  those  fortunate  and 
unfortunate  accidental  circumstances  which  pertain  to  the  constitution 
and  nutrition  of  the  patient,  and  of  the  complications  and  difficulties 
which  may  bring  danger  in  a  mild  attack  or  lead  to  a  successful  issue 
an  apparently  severe  attack,  that  to  the  clinical  observer  such  figures 
appear  of  little  value  in  comparison  with  the  treasure-house  of  his 
accumulated  experience.  And  it  is  to  his  experience  of  many  years 
in  the  same  hospital  and  on  similar  clinical  material  that  Baginsky 
repeatedly  recurs  in  his  monograph,  "  Die  Serum-therapie  der  Diph- 
therie,"  in  support  of  his  favorable  conclusions  as  to  the  healing  power 
of  antitoxin,  and  this  in  spite  of  the  fact  that  his  statistical  results, 
leading  to  the  same  conclusions,  are  based  upon  a  larger  number  of 
cases  than  those  of  any  other  single  observer  yet  published,  and  are 
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among  the  most  convincing  of  the  statistical  reports.  In  explaining 
why,  at  the  end  of  ten  months'  trial  of  antitoxin,  he  has  determined 
to  commit  himself  to  a  definite  judgment  in  its  favor,  he  says: 

"  The  reasons  for  this  are  to  be  found  in  the  continual  repetition  of  improve- 
ment and  recovery  of  severe  cases  which  previous  experience  indicates  would 
have  terminated  fatally,  and,  furthermore,  in  the  outcome  of  an  involuntary 
experiment  with  interruption  of  the  use  of  the  serum  for  a  period  on  account 
of  fiiilure  in  its  supplj\  During  this  period  the  mortality  of  our  patients  im- 
mediately rose  again  to  its  former  height.  The  improvement  in  the  general 
condition  of  the  patients  imparts  to  our  diphtheria  wards  an  entirely  different 
character  from  the  former  one.  That  this  is  not  due  to  any  change  in  the 
character  of  the  cUnical  material,  to  milder  forms  of  the  disease,  was  unfor- 
tunately demonstrated  by  the  observations  in  the  months  of  August  and  Sep- 
tember, when,  as  by  a  single  blow,  we  were  transported  back  to  the  old  times, 
to  the  same  melancholy  picture  of  children  deeply  prostrated  and  often  in  vain 


In  August  and  September  the  supply  of  antitoxin  failed. 

The  published  testimony  of  those  who  have  had  the  largest  oppor- 
tunity to  study  the  therapeutic  effects  of  antitoxin  is  overwhelmingly 
in  its  favor.  In  no  less  favorable  terms  than  those  of  Baginsky  are 
expressed  the  opinions  of  such  observers  of  high  reputation  and  ex- 
tended experience  as  Heubner,  von  Widerhofer,  von  Ranke,  Gang- 
hofner,  Escherich,  Bokai,  and  the  Physicians  of  the  Hopital  des 
Enfants  Malades  and  Hopital  Trousseau,  in  Paris.  These  observers 
have  reported  already  in  detail  over  2300  cases  of  diphtheria  treated 
"with  antitoxin. 

Many  of  those  who  have  reported  smaller  series  of  cases,  and  a  few 
who  have  reported  as  many  as  a  hundred  cases,  have  expressed  them- 
selves with  much  caution  or  have  not  ventured  any  final  judgment, 
although  in  most  of  these  reports  the  results  appeared  to  be  favorable 
to  the  new  treatment.  An  example  of  this  conservative  position  is 
that  of  Vierordt,  who  says  that  a  final  decision  as  to  the  value  of 
antitoxic  serum  is  not  to  be  expected  in  the  immediate  future,  as  such 
decision  requires  a  long  series  of  observations  in  different  epidemics 
and  on  varied  clinical  material. 

Antitoxic  serum  is  a  new  and  strange  remedy,  but  the  effects  which 
follow  its  injection  in  individual  cases  are  not  new  and  strange. 
Nothing  happens  wdiich  the  physician  may  not  have  occasionally  seen 
to  happen  in  cases  treated  in  the  ordinary  way.     In  severe  as  well  as 
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in  mild  cases  of  diphtheria  he  may  have  seen  an  apparently  progress- 
ive local  process  quickly  arrested  and  the  general  symptoms  promptly 
abated.  But  why  should  anything  new  and  strange  happen  after  the 
administration  of  antitoxin  ?  Cure  by  antitoxin  is  cure  by  Nature's 
own  remedial  agent.  That  which  is  new  and  strange  is  the  frequency 
with  which  in  case  after  case  the  timely  injection  of  antitoxin  promptly 
arrests  the  local  inflammation  and  checks  the  constitutional  disturb- 
ance. 

Recovery  following  treatment  by  antitoxin  is  such  a  natural  kind 
of  recovery  that  in  any  given  case  the  physician  may  readily  have  the 
feeling  that  the  same  thing  might  have  happened  without  the  use  of 
the  remedy.  We  can,  therefore,  understand  why  it  should  be  those 
with  the  largest  experience  in  the  treatment  of  diphtheria  by  antitoxin 
who  are  most  decided  in  expressing  their  opinion  as  to  its  beneficial 
effects.  The  very  fact  that  the  mode  of  cure  is  such  a  natural  one, 
and  unattended  by  peculiar  phenomena,  is  an  obstacle  to  drawing 
positive  conclusions  from  a  small  number  of  observations,  even  if 
these  appear  most  favorable. 

That  there  should  be  wide  diversity  in  the  percentage  of  cures  in 
reports  of  different  observers  is,  of  course,  to  be  expected  when  we 
consider  the  varied  character  of  the  cases  treated  and  the  importance 
of  early  administration  of  antitoxin.  It  may  happen  that  a  series  of 
cases  is  made  up  so  largely  of  advanced  and  complicated  diphtherias 
at  the  time  when  the  antitoxin  treatment  is  begun,  that  the  beneficial 
effects  of  the  treatment  are  not  apparent.  It  is,  on  the  whole,  re- 
markable that  there  should  have  been  so  few  reports  in  which  the 
fatality  has  not  been  materially  diminished  during  the  period  ot 
administration  of  antitoxin. 

There  are  only  a  very  few  writers  who  on  the  basis  of  personal 
experience  (in  no  instance  a  large  one)  have  expressed  an  opinion 
unfavorable  to  antitoxin.  Kohts  may  be  mentioned  as  one,  who  on 
the  basis  of  47  cases  treated  Avith  serum,  with  29.1  per  cent,  deaths 
among  the  tracheotomized,  and  7.6  per  cent,  among  the  non-trache- 
otomized,  finds  such  apparently  favorable  results  no  better  than  by 
other  methods  of  treatment. 

So  far,  then,  as  the  testimony  of  physicians  based  upon  their  clin- 
ical experience  is  concerned,  this,  as  I  have  already  said,  is  overwhelm- 
ingly in  favor  of  the  antitoxic  treatment,  wherever  their  experience 
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in  its  employment  has  been  a  large  one.  Those  with  less  experience 
are  often  even  more  enthusiastic;  but  many  of  these,  in  view  of  their 
limited  experience,  are  wisely  conservative  and  a  few  are  hostile  to 
the  new  treatment. 

But  general  clinical  impressions,  convincing  as  they  may  be  to  the 
individual  receiving  them,  may  not  be  equally  convincing  to  others. 
They  do  not  furnish  any  strict  scientific  proof  of  the  value  of  a  thera- 
peutic agent.  If  antitoxin  really  exerts  any  specific  curative  action 
in  diphtheria,  this  must  be  apparent  in  the  figures  of  fatality  statistics 
of  this  disease ;  and  it  is  only  by  such  statistics,  much  as  they  may  be 
decried  by  some,  and  difficult  as  it  may  be  to  guard  them  from  errors 
of  interpretation,  that  a  strictly  scientific  demonstration  of  the  efficacy 
of  antitoxin  in  the  treatment  of  diphtheria  can  be  brought. 

The  possible  fallacies  of  interpretation  belonging  to  fatality  statis- 
tics in  general  apply  in  no  small  measure  to  those  of  diphtheria.  The 
case-mortality  from  diphtheria  varies  within  wide  limits  according  to 
the  more  or  less  severe  character  of  the  prevailing  epidemic,  according 
to  the  season  of  the  year,  according  to  the  age,  according  to  the 
method  of  treatment,  in  cities  and  in  country  districts,  etc.  Statistics 
of  case-mortality  from  hospital  practice  will  differ  widely  from  those 
from  private  practice,  and  each  of  these  will  diff'er  from  the  general  case- 
mortality  returns  from  cities.  Nor  does  each  of  these  three  classes  of 
statistics  represent  a  uniform  material.  The  material  of  one  hospital 
may  consist  very  largely  of  cases  of  diphtheria  admitted  in  an  advanced 
stage  of  the  disease,  or  of  laryngeal  cases  sent  for  operation,  while 
that  of  another  hospital  may  contain  a  much  larger  proportion  of  cases 
admitted  in  early  stages  of  the  disease.  In  general  the  fatality  of 
diphtheria  in  hospital  practice  is  higher  than  that  of  private  practice, 
as  would  be  expected  from  the  later  stage  of  the  disease  in  which  the 
patients  generally  enter  the  hospital ;  but  to  this  rule  there  are  many 
exceptions.  In  some  hospitals  the  patients  are  all  children,  in  others 
there  may  be  a  considerable  proportion  of  adults  with  diphtheria.  In 
private  practice  among  the  poor,  patients  may  be  first  seen  by  the 
physician  frequently  m  as  advanced  stages  of  the  disease  as  in  hospi- 
tals, and  the  conditions  for  successful  treatment,  and  particularly  for 
intubation  or  tracheotomy,  are  less  favorable  for  this  class  of  private 
patients  than  for  hospital  patients. 

Still  other  reasons  might  be  given  for  the  lack  of  uniformity  of 
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diphtheria  statistics  from  different  sources ;  but  enough  has  been  said 
to  show  that  as  regards  the  question  which  interests  us  here  each 
report  of  a  series  of  cases  treated  with  antitoxin  requires  its  own 
special  consideration  and  analysis,  and  is  not  comparable  with  reports 
from  other  sources  relating  to  a  different  class  of  cases. 

The  larger  the  number  of  cases  embraced  in  the  statistical  tables  the 
greater  becomes  the  mutual  compensation  of  such  differences  as  those 
mentioned,  and,  therefore,  the  more  trustworthy  are  the  conclusions 
derived  from  the  statistics;  but  in  collecting  the  statistics  of  the  gen- 
eral fatality  of  diphtheria  treated  with  antitoxin  it  has  seemed  to  me 
important,  for  the  reasons  which  have  been  mentioned,  that  the  tables 
should  contain  for  each  report,  as  far  as  possible,  statements  of  the 
total  number  of  cases  treated  with  antitoxin,  of  the  number  and  per- 
centage of  deaths,  of  the  previous  or  simultaneous  fatality,  and  of  the 
class  of  cases,  whether  in  hospital  or  in  private  practice.  I  have  also 
analyzed  the  cases  so  far  as  practicable  according  to  the  ages  of  the 
patients  and  according  to  the  day  of  the  disease  on  which  antitoxin 
treatment  was  begun.  It  has  seemed  to  me  of  especial  interest  to 
consider  the  fatality  in  operated  and  not-operated  cases.  There  are, 
of  course,  many  other  points  of  view  which  it  would  have  been  inter- 
esting to  consider  in  the  statistical  study  of  the  cases  reported ;  but  it 
has  seemed  to  me  that  the  analysis  already  indicated  should  suffice  to 
determine  the  main  question  at  issue,  namely,  the  specific  curative 
power  of  antitoxin,  as  well  as  certain  other  questions. 

It  is  scarcely  ten  months  since  antitoxin  has  been  used  by  more 
than  a  very  few  favored  physicians,  and  it  is  a  much  shorter  time 
since  its  use  has  become  at  all  general.  In  this  comparatively  short 
time  there  have,  however,  been  published  more  or  less  definite  reports 
of  the  results  of  the  treatment  in  at  least  15,000  cases.  I  have  collected 
82  reports  from  80  different  sources,  containing  7166  cases.  These 
are  presented  in  Table  I.  This  collection  of  cases  is  by  no  means 
complete,  as  I  have  consulted  only  the  more  readily  accessible  journals  ; 
but  it  is  believed  to  include  all  of  the  more  important  reports.  I  have 
not  included  any  reports  of  single  cases,  as  these  are  often  to  illustrate 
some  special  point,  nor  any  reports  of  series  of  cases  less  than  ten.  In- 
deed, only  four  reports  with  less  than  twelve  cases  in  the  group  have 
been  included  in  the  tables.  Nor  have  I  made  use  of  such  merely  general 
published  statements  without  detail,  as  that  there  have  been  treated  in 
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France  up  to  the  end  of  December  2700  cases,  with  a  mortality  of  16 
per  cent. ;  in  Austria,  outside  of  Vienna,  950  cases,  with  a  mortality 
of  15.7  per  cent. ;  in  Croatia  and  Slavonia,  428  cases,  with  a  mortality 
of  10.8  per  cent.;  in  Berlin  hospitals,  1500  cases,  with  a  reduction  in 
fatality  of  one-half,  etc.  Eulenburg  has  recently  (July  15, 1895)  made 
a  provisional  report  concerning  the  collective  investigation  inaugurated 
by  the  Deutsche  medicinisehe  Wocliensclirift,  by  sending  out  cards  to 
be  filled  out  by  physicians  regarding  their  results  in  the  treatment  of 
diphtheria  with  and  without  serum.  Up  to  the  date  of  the  report  the 
cards  returned  embraced  10,240  cases  of  diphtheria,  of  which  5790 
were  treated  with  serum  and  4450  without  serum.  The  total  mor- 
tality of  the  former  group  was  9.5  per  cent. ;  that  of  the  latter  group 
14.7  per  cent.  No  further  details  of  this  investigation  have  as  yet 
been  published,  and  these  cases  are  not  included  in  my  tables.  (See 
foot-note,  page  364.) 

I  have  entirely  avoided  the  duplication  of  cases,  so  far  as  I  can  de- 
termine.^ There  has  been  no  selection  whatever  of  cases.  All  of  the 
reports  of  the  characters  described  which  came  to  my  notice  are  in- 
cluded, although  many  of  the  early  Berlin  cases  (contained  in  statistics 
of  Korte,  Sonnenburg,  and  Hahn  in  my  tables)  and  some  of  the  others 
were  treated  with  entirely  insufficient  doses  of  antitoxin,  and  some 
observers  have  purposely  selected,  especially  at  the  time  when  there 
was  little  serum  to  be  had,  only  severe  cases  for  treatment.  Kohts' 
47  cases  could  not  be  inserted,  as  he  does  not  give  the  number  of 
deaths  in  the  report  which  I  have  seen. 

The  reports  are  of  unequal  value.  Some  present  full  and  precise 
details  of  each  case,  or  of  the  group  of  cases,  with  statements  as  to 
previous  or  simultaneous  fatality  in  the  same  class  of  cases  in  the  same 
locality,  whereas  others  are  meagre  and  unsatisfactory. 

Some  reports  are  based  upon  the  bacteriological  control  of  the 
clinical  diagnosis;  others  upon  the  clinical  diagnosis  uncontrolled  by 
bacteriological  examination.  In  general,  the  statistics  from  the  larger 
hospitals  relate  to  cases  in  which  the  Loeffler  bacillus  was  demonstrated, 
whereas  many  of  the  reports  from  private  practice  are  without  bac- 

1  This  duplication  of  cases  appears  in  several  of  the  published  statistics,  especially  of  the 
Berlin  statistics.  Thus  the  cases  reported  by  Schubert,  Voswinckel,  Canon,  and  Weibgen 
appear  in  the  report  of  Ehrlich,  Kossel,  and  Wasserman,  and  partly  in  the  reports  of  Kurte, 
Sonnenburg,  and  Hahn,  sometimes  twice  repeated.  Most  of  these  cases  are  included  without 
duplication  in  my  table,  although  they  were  treated  with  insutticient  doses  to  a  large  extent. 
The  cases  attributed  to  Virchow,  Aronson,  and  Katz  in  some  statistics  are  included  in  those 
of  Baginsky. 
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teriological  examination.  A  few,  notably  Leichtenstern  and  Wendel- 
stadt,  purposely  base  their  observations  upon  cases  in  which  the 
diagnosis  is  purely  clinical  without  bacteriological  control, 

I  shall  take  this  opportunity  to  consider  the  influence  which  the 
requirement  of  the  bacteriologist,  that  the  clinical  diagnosis  of  diph- 
theria should  be  controlled  by  a  bacteriological  examination  in  testing 
the  efficacy  of  antitoxin  treatment,  is  calculated  to  have  upon  the  char- 
acter of  statistics  intended  to  show  the  value  of  the  treatment.  It  is 
a  favorite  criticism  of  these  statistics  that  the  bacteriological,  as  dis- 
tinguished from  the  purely  clinical,  diagnosis  of  diphtheria  will  operate 
in  favor  of  a  low  fatality  in  antitoxin  statistics,  and  that  therefore  it 
is  unfair  to  compare  these  statistics  with  those  which  are  based  upon 
the  uncontrolled  clinical  diagnosis  of  diphtheria.  Some  of  the  critics 
would  have  us  believe  that  the  antitoxin  statistics,  on  the  one  hand, 
contain  a  large  proportion  of  cases  of  mild  inflammation  of  the  throat 
with  Loeffler  bacilli,  but  which  no  clinician  Avould  recognize  as  diph- 
theria ;  and,  on  the  other  hand,  exclude  a  large  proportion  of  fatal 
pseudo-membranous  inflammations  of  the  throat  and  air-passages 
which  clinically  would  be  regarded  as  diphtheria. 

In  most  of  the  statistical  reports  from  hospitals  on  antitoxin  treat- 
ment the  statement  is  expressly  made,  and  it  is  apparent  from  the 
description  of  the  cases,  that  they  do  not  represent  anything  else  than 
the  usual  run  of  cases  of  diphtheria  as  they  have  regulaidy  for  years 
past  presented  themselves  at  the  same  hospitals.  The  mild  diphtheric 
sore-throats  without  clinical  evidences  of  ordinary  diphtheria  are  not 
likely  in  any  large  number  to  be  recognized  at  all  as  diphtheria,  and 
still  less  likely  to  find  their  way  into  general  hospitals,  from  which 
most  of  the  statistics  are  derived.  Where,  as  in  the  statistics  of 
Baginsky  and  others,  sufficient  detail  concerning  each  case  is  reported 
to  enable  the  reader  to  form  an  intelligent  estimate  of  the  character 
and  severity  of  the  case,  it  is  evident  that  affections  without  the 
customary  anatomical  and  clinical  characters  of  diphtheria  do  not 
enter  into  the  statistics. 

It  is  erroneous  to  say  that  the  antitoxin  statistics  are  not  based 
upon  the  clinical  diagnosis  of  diphtheria.  The  diagnosis  is  clinical, 
but  with  subsequent  bacteriological  control.  The  cases  are  admitted  to 
the  hospital  with  the  clinical  diagnosis  of  diphtheria,  and  the  healing 
serum  is  or  should  be  at  once  administered  without  waiting  for  the 
result  of  the   cultures  from  the  throat.      Soltmann  has  been  justly 
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criticised  for  delaying  the  injection  of  antitoxin  until  after  the  bac- 
teriological examination  was  completed. 

The  assumption  that  non-membranous  anginas  and  tonsillitis  con- 
taining Loeftler  bacilli  figure  to  any  appreciable  extent  in  these 
statistics  is  without  warrant  of  facts. 

There  are  treated,  of  course,  together  with  severe  cases,  many  mild 
cases  with  small  patches  of  membrane  on  the  tonsils  or  in  the  throat ; 
but  such  cases  are  clinically  diphtheria  or  certainly  ought  to  be  suspected 
of  diphtheria  by  the  clinician.  It  is  important  that  such  cases,  when 
caused  by  the  Loeffler  bacillus,  especially  in  young  children,  should  be 
treated  by  antitoxin,  for-  not  a  few  such  cases  when  untreated  develop 
into  severe  cases,  sometimes  suddenly  into  laryngeal  diphtheria.  Kurth, 
for  example,  relates  a  case  in  which  a  twin  brother  of  a  child  ill  with 
diphtheria  was  found  to  present  small  membranous  patches  on  the 
tonsils,  which  during  two  weeks  of  observation  would  at  times  dis- 
appear, and  which  did  not  apparently  make  the  child  ill.  Loeffler 
bacilli  were  demonstrated,  but  the  parents  would  not  consent  to 
the  injection  of  serum.  At  the  end  of  fourteen  days  laryngeal 
diphtheria  suddenly  developed.  The  injection  of  antitoxin  was  fol- 
lowed by  recovery  in  four  days.  This  is  simply  a  type  of  not  a  few 
cases  which  are  regarded  as  suddenly  developed  laryngeal  diphtheria. 

If,  as  is  doubtless  true,  in  some  hospitals  a  larger  number  of  cases 
are  now  received  for  serum  treatment  in  earlier  stages  of  diphtheria 
than  formerly,  this  is  not  because  the  bacteriological  diagnosis  has 
supplanted  the  clinical,  but  because  the  importance  of  early  inception 
of  serum  treatment  has  been  justly  emphasized.  The  recognition  of 
mild  and  very  mild  cases  of  diphtheria  is  not  a  discovery  of  the  bac- 
teriologist, but  has  long  been  known  to  physicians,  nor  is  it  a  pecu- 
liarity of  the  fatality  statistics  of  cases  treated  by  antitoxin  that  such 
mild  cases  are  included  in  the  statistics.  They  appear  equally  in 
previous  fatality  statistics  of  diphtheria.  Hosier,  for  example,  reports 
313  cases  of  diphtheria  with  a  fatality  of  14.5  per  cent.,  treated  during 
a  year  in  the  Greifswald  clinic  before  the  introduction  of  serum,  and 
there  are  numerous  other  statistics  showing  that  mild  cases  often  pre- 
ponderate in  previous  fatality  statistics  of  diphtheria.  Nor  is  the  com- 
parison in  all  of  the  reports  made  wnth  former  statistics  of  cases  in  which 
the  diagnosis  is  without  bacteriological  control.  In  several  reports  the 
comparison  is  with  the  results  of  cases  in  which  the  Loeffler  bacillus 
was  demonstrated,  but  w^hich  were  not  treated  with  serum. 
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As  regards  the  exclusion  from  antitoxin  statistics  of  cases  present- 
ing the  clinical  characters  of  diphtheria  without  the  Loeffler  bacillus, 
it  is  evident,  from  what  has  previously  been  said,  that,  with  thorough 
bacteriological  tests,  this  can  affect  only  a  very  small  number  of  cases 
of  unmistakable  primary  clinical  diphtheria.  Of  the  cases  concern- 
ing which  the  clinician  is  in  doubt,  a  considerable  proportion  are  not 
diphtheria  by  bacteriological  examination,  which  alone  can  decide 
the  question.  Although  some  of  the  non-diphtheric,  pseudo-membra- 
nous cases  are  very  grave  affections,  their  general  mortality  is  much 
loAver  than  that  of  genuine  diphtheria.  The  exclusion  from  the 
fatality  statistics  of  diphtheria  of  the  pseudo-membranous  cases  with- 
out Loeffler  bacilli  is,  therefore,  the  exclusion  of  a  generally  milder 
class  of  cases,  as  has  been  repeatedly  demonstrated,  and  the  result  is 
to  assign  a  higher  and  not  a  lower  fatality  to  the  remaining  cases. 
A  few  examples  taken  from  reports  in  Table  I.  will  suffice  to  demon- 
strate this.  From  the  statistics  of  Roux,  Martin,  and  Chaillou  128 
pseudo-membranous  cases  treated  with  serum  were  thrown  out  because 
they  were  proven  subsequently  to  be  devoid  of  Loefflier  bacilli.  The 
fatality  of  these  cases  was  only  8.5  per  cent.,  whereas,  in  the  300  re- 
maining cases  which  contained  Loeffler  bacilli  and  were  injected  with 
serum,  the  fatality  Avas  26  per  cent.  In  Sevestre's  and  Meslav's 
statistics  29  cases  without  Loeffler  bacilli,  but  treated  with  serum, 
gave  a  fatality  of  3.4  per  cent.,  as  opposed  to  a  fatality  of  10  per  cent, 
in  the  treated  cases  containing  Loeffler  bacilli.  A  similar  difference 
appears  in  other  reports.  The  serum  has  no  curative  influence  on 
pseudo-membranous  inflammations  not  caused  by  the  Loeffler  bacillus. 

In  the  best  reported  statistics  information  is  afforded  as  to  these 
various  points,  and  the  reader  can  learn  the  ratio  of  apparently  mild 
cases  and  the  number  and  results  of  the  diphtheroid  cases. 

Although  only  those  statistics  which  are  based  upon  the  thorough 
bacteriological  examination  of  the  cases  treated  can  lay  claim  to 
entire  accuracy,  the  benefits  of  antitoxic  treatment  are  clearly  appar- 
ent in  reports  based  upon  the  uncontrolled  clinical  diagnosis  of  diph- 
thei'ia.  Of  course,  in  ordinary  general  practice  it  is  not  to  be  expected 
that  the  diagnosis  w^ill  rest  upon  a  bacteriological  examination  ;  but  it 
should  be  understood  that  in  the  absence  of  such  examination  there 
must  be  occasional  instances  of  apparent  failure  of  antitoxin  which 
would  be  found  explicable  had  a  bacteriological  examination  been 
made. 
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In  many  reports  the  percentage  of  deaths  in  the  cases  treated  with 
antitoxin  is  corrected  by  excluding  cases  evidently  hopeless  on  admis- 
sion, or  dying  within  twenty-four  hours  after  commencement  of  the  treat- 
ment. These  corrected  percentages  are  usually  very  materially  lower 
than  the  rates  based  on  all  of  the  deaths.  For  example,  if  the  cases 
dying  within  twenty -four  hours  after  injection  of  antitoxin  be  excluded, 
the  percentage  of  deaths  in  Roux,  Martin,  and  Chaillou's  cases  be- 
comes 21.5  instead  of  26  ;  in  Baginsky's  13.5  instead  of  15.6  ;  in 
von  Widerhofer's  14.3  instead  of  23.7  ;  in  A^ierordt's  14.6  instead  of 
25  ;  in  Lebreton's  and  Magdelaine's  10.8  instead  of  12  ;  in  Moizard's 
and  Perregaux's  11.3  instead  of  14.7  ;  in  Sevestre's  and  Meslay's  6.6 
instead  of  10  ;  in  Bokai's  18.3  instead  of  25.5,  etc.  I  have,  however, 
not  used  these  reduced  percentages,  although  in  many  instances  it 
might  with  propriety  have  been  done.  The  statistics  in  my  tables, 
therefore,  do  not  give,  in  many  instances,  as  favorable  percentages 
for  antitoxin  as  may  justly  be  claimed ;  but,  on  the  other  hand,  they  are 
more  properly  comparable  with  the  previous  or  simultaneous  fatality 
rates  from  diphtheria,  these  being  based  upon  the  total  number  of 
deaths  in  all  of  the  cases  treated.  I  have  aimed  to  avoid  the  accusa- 
tion of  selection  of  cases  or  of  unfair  manipulation  of  the  figures. 

In  the  majority  of  the  reports  the  cases  treated  are  all,  or  nearly 
all,  of  the  cases  of  diphtheria  which  were  admitted  to  the  hospital  or 
came  under  observation  during  the  period  of  treatment ;  but  in  some 
it  is  expressly  stated  that,  in  consequence  of  the  cost  and  the  scarcity 
of  the  healing  serum,  mild  cases  and  evidently  hopeless  cases  did  not 
receive  the  serum.  There  is  no  evidence  of  selection  of  mild  cases  in 
order  to  obtain  results  favorable  to  antitoxin. 

The  percentages  in  the  column  headed  "Previous  Fatality"  are 
those  given  by  the  writers  for  diphtheria  not  treated  with  antitoxin. 
In  some  instances  they  relate  to  the  average  fatality  for  a  series  of 
preceding  years,  in  some  to  the  minimum  and  the  maximum  fatality 
for  several  years,  in  some  to  the  simultaneous  fatality  or  the  fatality 
during  a  period  of  interruption  in  the  supply  of  serum.  In  all 
instances  they  are  the  case  mortality-rate  of  diphtheria  in  the  hos- 
pital or  locality  from  which  the  cases  treated  with  antitoxin  are 
derived.  The  arrangement  of  the  reports  is  only  in  part  chronolog- 
ical. Following  the  references  to  the  articles  it  is  stated,  so  far  as 
could  be  ascertained,  whether  the  cases  ■«  ere  in  hospital  or  in  private 
practice. 


334 


WELCH, 


Table  I. — Fatality  of  Cases  of  Diphtheria  Treated  with 
Antitoxin. 

Number  of  cases  of  diphtheria  treated  with  antitoxin,  the  number  and  percentage 
of  deaths,  and  the  previous  fatality  in  82  reports. 


Reporter. 


1.  Roux,  Martin, 
and  Challlou. 

2.  Kossel, 

3.  Korte, 

4.  Sounenberg, 


5.  Hahn, 

6.  Baginsky, 


7.  Heubner, 


8.  von  Widerhofer, 

9.  von  Ranke, 

10.  Stintzing, 

11.  Rauchfuss, 

12.  von  ^Mering, 

13.  von  Xoorden. 

14.  Schroder, 

15.  Vierordt, 

16.  Rumpf, 

17.  Lebreton  and 
Magdelaine, 

18.  Le  Gendre, 


19.  Moizard  and 
Perregaux, 

20.  Sevestre  and 
>leslay, 

21.  Ganghofner, 

22.  Soltman, 

23.  Bokai, 

24.  Escherieh. 

25.  Gnandinger, 

26.  Monti, 

27.  Heim, 

28.  Unterholzner, 

29.  Biiumler, 

30.  Biirger, 

31.  Hilbert, 

32.  Hager, 

33.  Moeller, 

34.  Kuntzen, 

35.  Schmidt, 

36.  Seiz, 

37.  Charon, 


38.  Washbourn, 
Goodall,  &  Card, 

39.  Seitz, 


Cases. 

Deaths. 

Previous 
fatality. 

References. 

300 

78 

50  per  ct. 

Ann.  de  I'lnstitut  Pasteur,  Sept.  1894 

(26  per  ct.) 

(in  HOpital  des  Enfants  Malades). 

117 

13 

52-61     •' 

Deutsche  med.  Wochen.,  1894,  p.  946 

(11.1  per  ct.) 

(hospital). 

121 

40 

45.1 

Berliner  klin.  Wochen.,  1894,  p.  1039 

(33.1  per  ct.) 

(hospital). 

95 

16 

27.6 

Deutsche  med.  Wochen.,  1894,  p.  930 

(16.8  per  ct.) 

(period  of  in- 
terruption of 
serum  treat- 
ment.) 

(hospital). 

205 

49  (24  p.  ct.) 

41     per  ct. 

ibid  ,1895,Vereins-Beilage,p.2  (hosp.) 

525 

83 

41 

Die  Serumtherapie   der  Diphtheric, 

(15.6  per  ct.) 

von   Dr.   Adolf  Baginsky.      Berhn, 

1895  (hospital). 

207 

27 

48-52        " 

Reported  at  13ter  Congress  fur  innere 

(13  per  ct.) 

Medicin,  Miinchen,  April  2,  1895. 
Mlincheuer  med.  Wochen.,  April  9, 

1895  (hospital). 

300 

71  (2.3.7  p.  ct) 

50 

Ibid,  (hospital). 

96 

19(19.7p.ct.) 

42.2-56    ■' 

Ibid,  (hospital). 

59 

12  (20.1  p.Ct.) 

25 

Ibid,  (hospital). 

100 

34(34p.ct.) 

55 

Ibid,  (hospital). 

74 

4  (5  pet.) 

30 

Ibid,  (hospital). 

81 

19  (23  p.Ct.) 

45 

Ibid,  (hospital). 

6-i 

8  (12.7  p.Ct.) 

30-37        " 

Ibid,  (hospital). 

63 

16 

41-67        " 

Deutsche  med.  Wochen.,  1895,  p.  169 

(25  per  Ct.) 

(hospital). 

22 

2 

13-28       '• 

Miincheuer  med.  Wochen.,  Nov.  20, 

(8  per  ct.) 

1894  (hospital). 

258 

31 

50 

Le  Bulletin    Medical,    1895,    No.    10 

(12  per  Ct.) 

(HGpital  des  Eufants  Malades). 

17 

3 

50-60       " 

Bull,  et  Memoires  de  la  Soc.  Med.  des 

(17.6  per  ct.) 

HOpitaux  de  Paris,  Dec.  20,  1894 
(HOpital  Trousseau). 

231 

34 

50-60       " 

Journ.  de  Med.  et  de  Chirurg.,  Dec.  25, 

(14.7  per  ct.) 

1894  (Hi'ipital  Trousseau). 

150 

15 

50-60 

Le    Bulletin    Medical,    1895,    No.  18 

(10  per  ct.) 

(Hopital  Trousseau). 

110 

14 

43.6-78.2" 

Pragermed.  Wochen.,  1895,  Nos.  1,  2, 

(12.7  per  ct.) 

and  3  (hospital). 

89 

13 

27.2 

Deutsche  med.  Wochen.,  1895.  No.  4 

(14.6  per  ct.) 

(hospital). 

176 

42 

53.5-67.5  " 

Ibid..  1895,  No.  15,  and  Wiener  med. 

(24  per  ct.) 

Pres.se,  1S95,  No.  12  (hospital). 

51 

5 
(9.5  per  ct.) 

Abstract  in  Miinchener  med.  Woch- 

enschrift,  1895,  No.  7  (hospital). 

27 

11 

36-45.5  p.Ct. 

Wiener  klin.  Wochenschrift,  1895,  No. 

(40.7  per  ct.) 

1  (hospital.) 

25 

1 
(4  per  ct.) 

Wiener  med.  Wochen.,  1895,  Nos.  4 

and  5  (hospital). 

27 

6  (22  per  ct.) 

52.5  per  ct. 

Ibid.,  1895,  No  4  (hospital). 

31 

8  (25.8  per  ct.) 

66.7 

Ibid,  (hospital). 

26 

2 
(7.7  per  ct.) 

Miincheuer  med.  Wochen.,  1894,  p. 

1062  (hospital). 

30 

2 

20  per  ct. 

Deutsche  med.  Wochen.,  1894,  No.  48 

(6.66  per  ct.) 

(hospital). 

11 

0 

Ibid.,  1894,    Vereins-Beilage,    p.  142 

(hospital). 

25 

1 
(4  per  ct.) 

Centralbl.  f.  innere  Medicin,  1894,  No. 

48  (private  practice). 

76 

27  (35.5  p.Ct.) 
(12  per  Ct.) 

Ibid,  (hospital). 

25 

Deutsche  med.  Wochen.,  1894,  No.  49 

(hospital). 

14 

3  (21 .4  p.Ct.) 

Ibid.,  1894,  No.  52  (private  practice). 

27 

1 

30.6  per  ct. 

Therapeut.    Monatshelte,    Dec.    1894 

(3.6  per  ct.) 

(private  practice). 

13 

4 

(30.8  per  ct.) 

Annales  de  la  Soc.  Royale  des  Sci. 

MedicalesetNaturelles'deBruxelles, 

1S94,  t.  iii.  p.  337  (hospital). 

72 

14 

36-41.8  p.  ct. 

British    Med.    Journ.,   Dec.  22,  1894 

(19.4  per  ct.) 

(hospital). 

35 

2 
(5.7  per  ct.) 

Abst.  in  Miinchener  men.  Wochen., 

1895,  No.  12  (hospital?). 
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Reporter. 

Cases. 

Deaths. 

Previous 
fatality. 

References. 

40.  Pavlik, 

13 
32 

18 

30 
11 
10 

274 

72 

180 

50 

36 
78 
16 

15 
125 

100 

32 

12 

15 

24 
114 

20 

58 

38 

55 
60 

17 

39 
225 

255 

164 

45 
11 

22 
21 

100 
40 

52 

123 

97 

31 

156 

306 

1 

(7.7  per  ct.) 
5  (15.6  p.  ct.) 

3 
(16.7  perct.) 
8  (26.6  p.ct.) 
3  (27.3  p.ct  ) 

1  (10  p.  ct.) 

37 
(13.5  perct.) 

5  (6.5 perct.) 
40  (22.2  p.  ct.) 

2 

(4  per  ct.) 

5  (14  per  ct.) 

15  (19.3  p.ct.) 

2 
(12.5  perct.) 
1  (7  per  ct.) 

12 
(9.5  per  ct.) 

7 
(7  perct.) 

1 
(3.1  per  ct.) 

1 
(8.3  per  ct.) 

0 

3  (12.5 perct.) 

9 

(7.9  per  ct.) 

0 

2 
(3.4  per  ct-) 

9 

(23.6  per  ct.) 

15  (27.3  p.  ct.) 

6 

(10  per  ct.) 

2 

(11.8  perct ) 

10  (25. 5 p.ct.) 

35 
(15.5  per  ct.) 

40 
(15.69  perct.) 

45 
(27.4  per  ct.) 

2  (4.4 perct.) 

4 
(36.4  perct.) 

4  (18.2  p.  ct.) 
1  (4.8  p.  ct.) 

12  (12  p.  ct.) 

3  (7.5  p.  ct.) 

12 
(23  per  ct.) 

25 
(20.3  per  ct.) 

10 
(10.3  perct.) 

6 
(19.4  per  ct.) 

21 
(13.5  per  ct.) 

81 
(26.4  per  ct.) 

Wiener  med.  Presse,  1895,  Nos  1  and 

41.  Handler, 

5  (private  practice). 
Ibid.,  No.  6  (private  practice). 
British    Med.  Journ.,   Dec.    22.  1894 

42.  Herringham, 

43.  Caiger. 

44.  Hall, 

45.  Tirard  and 
Willcocks, 

46.  Ruffer, 

30  per  ct. 
31.25  perct. 
38  per  ct. 

(hospital). 
Ibid.,  Dec.  29,  1894  (hospital). 
Ibid.,  Jan   19,  lcS95  (hospital). 
The  Lancet,  Jan.  19,  1895  (hospital). 

Cases  treated  in  four  London  hospi- 
tals, Brit.  Med.  Journ.,  Feb.  2,  1895. 

Das  Oesterreichische  Sanitiitswesen, 

Jan.  3, 1895. 
Wiener   klin.   Wochen.,   1895,   No.  3 

(private  practice). 
Therapeut.  Monatshefte,  Feb.  1895. 
Lyon  Medical,  Feb.  3,  1895  (hospital). 
La  Mt'decine  Moderne,  Feb.  6   1895 

Epidemic  in  Trieste : 
47.  Private  practice, 
4S.  Hospital. 

49.  Blumenfeld, 

50.  Witthauer, 

1  43.8-62.6p.c. 

51.  Drej'fus, 

52.  Simon, 

50  per  ct. 

53.  Malvoz, 

(private  practice). 
Le  Scalpel,  Feb.  17, 1895 
Ann.  des  mai.  del'Oreille,  du  Larynx 

et  du  Pharynx,  1895,  No.  5  ;  at)st.  in 

the  Med.  News,  June  15,1895  (hosp.) 
Zeitschrift  f.  Mediziual-Beamte,  Feb. 

15,  1895  (collective  investigation  of 

use  of  antitoxin  in  private  practice 

in  district  of  Minden). 
Allgem.  med.  Central-Zeitung,  1895, 

No.  88  (private  practice). 
Abst  Schmidt's  Jahrb    1895  Bd  ^46 

54.  Gougenheim, 

55.  Rapmund, 

56.  Schiiller 

21.1  per  ct. 
20-30  per  ct. 

57.  Griinfeld, 

58.  Schaewen, 

p.  37  (private  practice). 

No.  10  (private  practice). 
Ibid,  (private  practice). 
Deutsche  med.  Wochenschrift,  1895, 

60.  Risel. 

61.  Weiland, 

No.  10  (hosp.  and  private  practice). 
Ibid,  (from  private  practice  of  six 

physicians  in  Baden). 
Correspondenzbl.f.  Schweizer-Aerzte, 

1895,  No.  5  (hospital). 

62.  V.  Muralt, 

63.  Blattner, 

64.  Gerloczy, 

65.  D'Espine, 

66.  Mya, 

67.  von  Engel, 

68.  Fischer, 

March  5,  1895  (hospital). 
Abst.  ibid,  (hospital). 

(April  20,  1895  (40  cases  in  hospital). 
Wiener   med.  Blatter,    IS'.iS,    p.    760 

(hospital). 
Prager  med.  Wochenschrift,  1895. 
New  York  Med.  Record,  April  6,  1895 

(hospital,  consultation  and  private 

practice). 

I  Ibid.  April  20,  1895. 

Le  Bull.  Med..  1895,  No.  21  (hospital). 
Brit.  Med.  Journ.,  May  IS,  1895  (hosp.). 

Ibid.,  May  11,  1895  (hospital). 

Abst.  in  Miinchener  med.  Wochen., 
Mav  7,  1895  (hospital). 

Abst"  ibid.,  May  21,  1895  (hospital). 

The  Medical  News,  June  1,  1895  (pri- 
vate practice). 

Deutsche  med.  Wochen.,  June  6,  1895 
(hospital). 

Muchentr  med.  Wochen.,  June  11, 
1895  (hospital). 

Deutsche  med .  Wochen.,  July  11, 1895 
(35  hospital  cases). 

Abst.  in  Deutsche  Medizinal-Zeitung, 
June  10,  1895  (hospital). 

Abst.  in  Brit.  Med.  Journ.,  July  6, 1895. 

50  per  ct. 

Biges  : 

69.  Treated  in  city  by 
sanit'y  inspectors, 

70.  Treated  at  Will- 
ard  Parker  Hosp. 

71.  Lennox  Browne, 

72.  Codd  and  White- 

25-35  per  ct. 
32  per  ct. 
34  per  ct. 

house, 

73.  VVinkfield, 

74.  Horowitz, 

75.  Sigel, 

76.  Howard 

36  per  ct. 
10.7  per  ct. 

40-50  per  ct. 

77.  Van  Nes, 

78.  Leichtenstern  & 
Wendelstadt, 

79.  Kurth, 

80.  Timmer, 

36-48  per  ct. 
30.9  per  ct. 

Cartagena, 
82.  Mason, 

45-52  per  ct. 

Reported  to  Assoc.  Amer.  Phys.,  May 
31, 1895.    Abst.  in  Med.  News,  June 
15,  1895  (hospital). 

Total,  82  reports, 

7166 

1239 
(17.3  per  ct.) 
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The  fatality  of  7166  cases  of  diphtheria  treated  with  antitoxin  was 
17,8  per  cent. 

The  previous  or  simultaneous  fatality  of  cases  not  treated  with 
antitoxin  is  stated  in  45  reports.  These  reports  contain  5406  cases 
treated  with  antitoxin,  with  1008  deaths,  a  fatality  of  18.6  per  cent. 
Estimating  the  number  of  deaths  in  these  cases  upon  the  basis  of  the 
previous  or  simultaneous  fatality  for  each  group  (taking  the  lowest 
figures  given),  there  would  have  been  2279  deaths,  or  42.1  per  cent. 
There  was,  therefore,  an  apparent  reduction  of  case-mortality  by  the 
use  of  antitoxin  of  55.8  per  cent.^ 

It  appears  from  Table  I.  that  of  7166  patients  with  diphtheria 
treated  with  antitoxin  1289,  or  17.8  per  cent.,  died.  Among  these 
cases  are  included  many  treated  during  the  early  period  after  the  first 
introduction  of  the  treatment  with  entii'ely  insufiicient  doses.  There 
are  also  included  a  large  number  of  cases  dying  from  complicating 
diseases  not  referable  to  diphtheria,  or  dying  within  twenty-four  hours 
after  beginning  the  treatment,  cases  which  cannot  properly  be  regarded 
as  indicating  failure  of  the  serum  treatment.  The  great  bulk  of  the 
statistics  come  from  children's  hospitals.  Under  these  circumstances, 
indeed,  from  any  point  of  view,  the  fatality  derived  from  Table  I.  of 
cases  treated  with  antitoxin  is  very  low.  There  is,  however,  no  stand- 
ard of  comparison  for  the  fatality  in  this  entire  group  of  cases.  It 
cannot  be  compared  with  fatality  statistics  from  hospitals  nor  with 
those  from  private  practice.  The  table  contains  at  least  five  to  six 
times  as  many  cases  from  hospital  practice  as  from  private  practice. 
The  ratio  of  deaths  to  all  cases,  therefore,  is  greater  than  could  be 
expected  from  the  returns  of  all  cases  similarly  treated  in  citiea  ;  but 
even  in  comparison  with  municipal  fatality  statistics  of  diphtheria 
during  the  prevalence  of  mild  types  of  the  disease  the  percentage  of 
deaths  is  very  low.  This  strikingly  low  fatality  in  itself  speaks 
strongly  in  favor  of  the  efficiency  of  the  serum  treatment. 

1  The  report  of  Fiirth  concerning  the  results  of  serum  treatment  in  the  medical  and  surgical 
clinics  at  Freiburg  was  published  too  late  to  be  included  in  my  tables ;  100  cases  were  treated, 
with  a  fatality  of  12  per  cent.  During  the  five  preceding  years  the  fataUty  from  ordinary 
treatment  fluctuated  between  31  and  49  per  cent.,  averaging  39  per  cent.  The  same  average 
existed  during  the  seven  months  of  the  year  corresponding  to  the  period  during  which  the 
antitoxin  was  used.  There  was  laryngeal  involvement  in  43  cases,  and  tracheotomy  was  per- 
formed in  31,  with  11  deaths  (35.4  per  cent.).  In  previous  years  tracheotomy  had  been  required 
in  46.2  per  cent,  of  the  cases,  with  a  mortality  of  70.4  per  cent.  (Abstract  in  The  Medical  News, 
August  17, 1895.) 
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In  46  reports  contained  in  the  table  the  previous  or  simultaneous 
percentage  of  deaths  from  diphtheria  not  treated  with  antitoxin  is 
given  for  the  same  hospital  or  locality  in  which  were  the  cases  treated 
with  antitoxin.  These  reports  contain  5406  cases  of  diphtheria  treated 
with  antitoxin  with  1008.  deaths,  or  18.6  per  cent.  If  we  calculate 
the  number  of  deaths  in  each  series  of  these  cases  upon  the  basis  of  the 
previous  Vitality,  selecting  the  lowest  percentages  given,  we  have  2279 
deaths,  or  42.1  per  cent.  There  is,  therefore,  on  this  estimate,  by  the 
use  of  antitoxin,  an  apparent  reduction  in  the  number  of  deaths  of 
55.8  per  cent.  There  must  be  a  much  greater  difference  between  the 
characters  of  the  cases  composing  the  two  groups  compared  than  ap- 
pears from  the  statements  of  the  writers  and  the  details  of  the  cases 
described,  if  this  striking  reduction  in  fatality  is  not  due  in  large  part 
to  the  serum  treatment. 

If  we  separate  the  hospital  cases  from  those  in  private  practice,  we 
obtain  from  61  reports  of  Table  I.  5777  cases  of  diphtheria  treated 
with  antitoxin  in  hospitals.  These  furnished  1081  deaths,  giving  a 
percentage  of  18.7.  Although  this  is  not  an  unheard-of  fatality  of 
diphtheria  in  hospitals,  it  is  most  exceptional,  and  I  am  not  aware 
that  an  equally  low  fatality  has  been  observed  in  hospitals  receiving 
large  numbers  of  cases  of  diphtheria  in  children.  The  fourth  column 
in  Table  I.  gives  the  percentages  observed  in  many  such  hospitals. 

There  are  41  reports  which  give  for  the  same  hospital  the  previous 
percentage  of  deaths  from  diphtheria  not  treated  with  antitoxin.  These 
furnish  4899  cases  treated  with  antitoxin,  Avith  944  deaths,  or  19.3 
per  cent.  If  we  calculate  the  number  of  deaths  which  would  have 
occurred  among  these  cases  had  the  percentage  of  previous  fatality 
obtained,  selecting  the  lowest  percentages  given,  there  would  have 
been  2130  deaths,  or  43.5  per  cent.  The  apparent  diminution  in  the 
number  of  deaths  as  the  result  of  serum  treatment  is,  according  to  this 
estimate,  55.6  per  cent.  If  Ave  had  selected  only  the  larger  and  most 
carefully  analyzed  and  satisfactory  statistics  from  the  principal  hos- 
pitals— in  large  part  children's  hospitals — there  would  have  been  in 
over  3000  cases  an  apparent  reduction  in  fatality  of  60  per  cent. 

There  may  occur  considerable  differences  in  the  annual  fatality  from 
diphtheria  in  a  hospital  during  a  series  of  years ;  but  such  differences 
between  the  minimum  and  the  maximum  fatality  as  that  just  noted 
between  the  actual  and  the  estimated  fatality  are  most  exceptional. 

Am  Phvs  22 
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In  the  Friedricbshain  hospital  in  Berlin  there  has  been  observed  a  dif- 
ference of  28  per  cent,  in  the  annual  fatality  from  diphtheria.  The 
largest  difference  observed  in  the  surgical  clinic  in  Berlin  during  ten 
years  was  that  between  43.2  per  cent,  in  1888  and  58.5  in  1890.^ 
In  the  report  of  the  Metropolitan  Asylums  Board'"^  in  London,  where 
the  case-mortality  from  diphtheria  in  hospitals  is  generally  much  lower 
than  on  the  continent,  the  fatality  in  1889  was  40.7  per  cent. ;  in 
1890,  33.5  per  cent. ;  in  1891,  30.6  per  cent. ;  in  1892,  29.3  per 
cent. ;  in  1893,  30.4  per  cent.  This  apparent  reduction  in  fatality 
since  1889  in  large  part  disappears  if  only  patients  under  fifteen  years 
of  age  are  considered,  the  corresponding  percentages  for  these  being 
respectively  40.7.  41.6,  36.9,  35.6,  and  37. 

The  natural  interpretation  of  our  statistics,  showing  in  over  7000 
cases,  of  which  at  least  five-sixths  are  from  hospital  practice,  treated 
with  antitoxin  an  extraordinary  low  percentage  of  deaths  for  this  class 
of  cases,  and  showing  an  apparent  reduction  in  fatality  of  from  50  to 
60  per  cent,  by  the  use  of  antitoxin,  is  that  the  antitoxin  exerts  a 
specific  curative  power  over  diphtheria. 

What  are  the  objections  which  may  be  and  have  been  urged  against 
this  natural  interpretation  of  the  statistical  evidence  V 

In  the  first  place,  it  has  been  claimed  that  these  observations  have 
been  made  during  the  prevalence  of  unusually  mild  diphtheria.  In 
some  places  the  prevailing  type  of  the  disease  seems  to  have  been 
mild;  but  the  great  majority  of  the  observers  quoted  in  the  table  con- 
sider that  the  prevailing  diphtheria  in  their  localities  has  been  of 
average  severity,  and  they  cite  in  many  instances  the  simultaneous 
fatality  of  cases  not  treated  with  antitoxin  as  proof  that  the  disease 
is  not  of  peculiarly  mild  type ;  indeed,  in  several  places  it  seems  to 
have  been  of  more  than  average  severity.  During  the  period  in  which 
Roux  treated  with  antitoxin  300  cases  in  the  Hopital  des  Enfants 
Malades,  with  a  fatality  of  26  per  cent.,  the  fatality  in  the  Hopital 
Trousseau,  also  in  Paris,  and  receiving  a  similar  class  of  cases,  was 
60  per  cent. 

But  even  if  it  be  admitted,  for  the  sake  of  argument,  that  the  pre- 
vailing type  of  diphtheria  during  the  past  year  has  been  mild,  it  is  to 
be  considered  that  the  influence  of  this  milder  type  upon  the  cases 

1  V.  Hirsch :  Archiv.  f.  kUn.  Chirurgie,  B(3.  49,  Heft,  4. 

2  British  Medical  Journal,  December  25,  1894. 
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received  in  many  hospitals  appears  chiefly  in  the  reduction  of  their 
number,  and  far  less  in  a  change  in  the  character  of  the  cases  admit- 
ted. This  is  the  statement  of  von  Ranke,  of  Bokai,  and  of  several 
other  physicians  in  charge  of  diphtheria-wards.  They  say  that  so  far 
as  their  hospitals  are  concerned,  as  a  rule,  severe  and  advanced  cases 
are  sent  there  by  physicians  in  the  city,  often  for  operation  to  relieve 
laryngeal  stenosis,  and  that  when  the  epidemic  is  mild  in  character 
they  receive  fewer  cases,  but  not  many  milder  cases.  Doubtless  these 
conditions  will  not  hold  for  all  hospitals,  particularly  not  for  such  as 
are  intended  for  the  compulsory  isolation  of  all  cases  of  diphtheria 
which  cannot  be  properly  isolated  at  their  homes,  but  they  are  prob- 
ably applicable  in  large  part  to  most  of  the  hospitals  from  which  come 
the  reports  now  under  consideration. 

So  far  as  I  can  judge,  no  proof  has  been  brought  forward  in  support 
of  the  opinion  that  the  low  percentage  of  fatality  of  diphtheria  treated 
with  antitoxin  can  be  referred  in  any  large  measure  to  the  prevalence 
of  an  unusually  mild  type  of  the  disease,  although  in  a  few  scattered 
groups  of  cases,  particularly  some  of  the  smaller  series  in  my  table, 
this  may  be  in  part  the  explanation. 

I  attach  decidedly  more  weight  to  a  second  criticism  of  antitoxin 
statistics  which  has  been  made,  namely,  that  in  hospitals  where 
the  serum  treatment  has  been  carried  out  a  proportionately  larger 
number  of  cases  are  received  now  than  formerly  in  the  earlier  stages 
of  diphtheria.  The  advocates  of  the  treatment  have  properly  insisted 
upon  the  importance  of  early  injection  of  the  serum,  and,  especially 
during  the  time  when  the  serum  was  not  to  any  extent  in  the  hands 
of  general  practitioners,  and  it  would  be  natural  to  suppose  that 
physicians  would  send  their  patients  and  parents  take  their  children 
to  such  hospitals  as  soon  as  possible  after  recognition  of  the  disease. 
Inasmuch  as  Avith  any  approved  method  of  treatment  of  diphtheria 
the  results  are  better  the  earlier  it  is  begun,  it  is  evident  that  statis- 
tics based  on  the  former  experience  with  the  treatment  of  diphtheria 
in  hospitals  would  not  be  altogether  comparable  with  the  antitoxin 
statistics  from  the  same  hospitals. 

It  is,  however,  very  diSicult  to  say  how  much  allowance  is  to  be 
made  for  this  criticism.  There  has.  been  widespread  skepticism  among 
physicians  and  the  general  public  as  to  the  value  of  the  treatment. 
Thus  Rapmund,  in  his  efforts  to  establish  in  the  district  of  Minden  a 
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collective  investigation  of  serum-therapy  in  diphtheria,  found  the  phy- 
sicians so  skeptical  that  of  194  practitioners  only  twenty  would  use 
it  at  all,  and  only  two  employed  it  extensively.  There  are  also  state- 
ments as  to  the  unwillingness  of  parents  to  have  it  tried  on  their  chil- 
dren. Many  of  the  reports  state  that  during  the  period  of  serum 
treatment  cases  w^ere  not  received  in  any  earlier  stages  of  the  disease 
than  formerly;  in  a  fcAV  of  the  reports,  as,  for  example,  in  that  of 
Kuntzen  from  Oschersleben,  it  is  said  that  phj^sicians  were  induced 
to  send  their  patients  early  in  the  disease.  In  Berlin  and  some  other 
cities  there  has  been  a  marked  increase  in  the  number  of  patients  wath 
diphtheria  admitted  to  hospitals  since  the  introduction  of  the  serum 
treatment,  and  this  has  been  without  a  corresponding  increase  in  the 
total  number  of  cases  in  the  cities.  Heubner  in  his  recent  address 
at  the  Congress  of  Internal  Medicine,  at  Munich,  admits  that  lighter 
cases  of  diphtheria  go  to  the  hospital  now,  but  that  this  is  not  enough 
to  explain  the  great  difference  in  fatality.  There  are  undoubtedly 
considerable  differences  in  different  hospitals  as  to  the  proportion  of 
cases  admitted  in  early  stages  of  diphtheria,  but  in  many  of  the  hos- 
pitals where  the  benefits  of  antitoxin  have  been  most  apparent,  as 
contrasted  w^ith  the  previous  results,  it  is  expressly  stated  that  the 
number  of  mild  cases  admitted  is  no  greater  than  formerly. 

If  w^e  make  all  due  allowance  for  this  increase  in  the  proportion 
of  early  cases  treated  in  hospitals,  and  certainly  some  allowance 
must  be  made,  this  factor  is  still  altogether  inadequate  to  explain 
the  great  reduction  in  fatality  of  diphtheria  treated  Avith  antitoxin. 
This  will  also  be  apparent  later  when  we  consider  the  results  of  treat- 
ment according  to  the  day  of  the  disease  on  which  it  is  begun. 

A  third  criticism,  namely,  that  the  bacteriological  control  of  the 
diagnosis  of  diphtheria  operates  in  favor  of  a  low  mortality  in  anti- 
toxin statistics  has  already  been  fulh^  discussed. 

It  is  manifestly  improper  to  compare  the  average  mortality  of  thou- 
sands of  cases  treated  in  hospitals  with  antitoxin  with  exceptionally 
favorable  results  at  certain  periods  in  a  few  hospitals  in  a  compara- 
tively small  number  of  cases  without  serum  treatment,  and  still  more 
improper,  as  has  even  been  done,  to  make  such  comparison  with  the  most 
favorable  percentages  w^hich  one  can  find  reported  from  private  prac- 
tice or  in  municipal  mortality  statistics.  Surely  some  consideration 
must  be  given  to  the  previous  and  simultaneous  results  obtained  from 
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cases  without  serum  treatment  in  the  same  hospitals  from  which  the 
cases  reported  are  derived. 

We  have  now  considered  the  principal  objections  which  have  been 
made  to  the  natural  interpretation  of  statistics,  showing  an  apparently 
great  reduction  in  the  fatality  of  diphtheria  by  the  use  of  antitoxin. 
I  believe  that  it  has  been  shown  that,  even  if  all  possible  allowance  be 
made  for  such  assumptions  as  those  considered,  they  are  still  wholly 
inadequate  to  account  for  an  apparent  reduction  in  the  deaths  from 
diphtheria  by  antitoxin  treatment  of  50  to  GO  per  cent,  in  nearly 
5000  cases  collected  from  hospitals  in  Germany,  France,  Austria, 
England,  and  America,  and  reported  by  forty  different  physicians, 
most  of  whom  are  of  high  reputation  and  large  experience.  These 
statistics  seem  to  me  to  establish  beyond  all  reasonable  doubt  the 
conclusion  that  antitoxin  is  a  specific  curative  agent  for  diphtheria. 

It  has  been  contended  that  the  only  absolutely  convincing  proof  of 
the  curative  efficacy  of  antitoxin  is  the  demonstration  of  a  marked 
reduction  in  the  total  number  of  deaths  from  diphtheria  in  a  city  or 
town  in  proportion  to  all  of  the  cases.  Municipal  mortality  and  mor- 
bidity statistics  are  necessarily  far  less  accurate  than  hospital  statistics, 
and,  for  reasons  which  have  been  stated,  the  prevalence  of  a  mild  type 
of  diphtheria  will  have  greater  influence  upon  municipal  mortality 
statistics  for  diphtheria  than  upon  hospital  statistics.  It  is  to  be  ex- 
pected that  when  sufficient  time  has  elapsed  and  the  employment  of 
antitoxin  in  the  treatment  of  diphtheria  has  become  sufficiently  gen- 
eral, the  reduction  in  mortality  by  its  use  will  be  appai'ent  in  general 
mortality  statistics.  At  present  we  have  little  information  upon  this 
point.  The  mere  statement  of  the  total  number  of  deaths  without 
knowledge  of  the  morbidity  and  of  the  prevailing  type  of  disease  is, 
of  course,  not  decisive  for  either  side  of  the  question ;  but  so  far  as  it 
goes  it  is  interesting  to  learn  that  in  Boston,  during  the  antitoxin 
period  (January  1  to  May  1,  1895)  the  total  fatality  from  diphtheria 
was  14  per  cent.,  as  compared  with  a  fatality  of  31  per  cent,  during 
the  corresponding  period  of  previous  years  (Mason),  and  that  in  Car- 
thagenia,  Spain,  during  four  months  of  employment  of  antitoxin,  the 
total  number  of  deaths  was  only  one-fourth  the  average  number  for 
the  same  period  of  time  during  the  preceding  ten  years. 

The  only  antitoxin   statistics  which   I  can  find  based  upon  such 
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material  as  composes  municipal  fatality  statistics  are  those  of  Risel 
and  of  Kurth. 

Risel  reports  the  results  in  all  of  the  cases  treated  by  antitoxin 
during  two  months  in  the  city  of  Halle.  They  are  derived  from  the 
practice  of  thirty  physicians  among  the  poor  and  the  rich,  in  the 
houses  of  the  patients  and  in  hospitals,  and  include  mild  and  severe 
cases  as  they  presented  themselves.  Of  the  89  patients  treated  in 
their  homes,  almost  without  exception  children  not  over  seven  years  of 
age,  6  died,  giving  a  fatality  of  6.7  per  cent. ;  19  of  these  had  laryngeal 
diphtheria,  of  whom  4  died.  Of  the  25  patients  treated  in  hospitals, 
3  died,  a  fatality  of  12  per  cent.;  15  of  these  had  laryngeal  involve- 
ment, of  whom  3  died.  The  total  fatality  was  7.9  per  cent.  No 
data  are  given  for  comparison  with  the  previous  or  simultaneous 
fatality  of  cases  not  treated  with  serum.  In  only  a  few  cases,  and 
these  in  hospitals,  was  the  clinical  diagnosis  confirmed  by  bacteriolog- 
ical examination. 

Kurth  reports  the  results  of  serum  treatment  in  the  practice  of 
sixty  physicians  in  Bremen,  and  a  few  outlying  villages,  from  October 
8,  1894,  to  January  31,  1895.  A  circular-letter  was  sent  from  the 
Bacteriological  Institute  to  every  physician  in  the  city,  and  apparently 
general  co-operation  on  the  part  of  the  physicians  and  the  public 
officials  was  secured.  In  97  cases  treated  with  serum  the  diagnosis 
of  diphtheria  was  established,  in  the  great  majority  of  the  cases  by 
demonstration  of  the  Loeffler  bacillus  controlling  the  previous  clinical 
diagnosis.  The  total  case-mortality  was  10.3  per  cent.  The  fatality 
of  the  64  cases  treated  in  the  city  (hospital  and  private  practice)  was 
7.8  per  cent.;  that  of  33  cases  derived  from  the  surrounding  country 
district  was  15.2  per  cent.;  that  of  35  cases  treated  in  the  city  hos- 
pitals was  14.3  per  cent.  Laryngeal  diphtheria  occurred  in  66  per 
cent,  of  the  cases  in  country  districts  and  in  only  36  per  cent,  of  the 
cases  in  the  city.  This  and  the  generally  less  favorable  results  in 
country  practice  are  attributed  by  Kurth,  not  to  greater  severity  of 
the  epidemic  in  the  former,  but  to  the  custom  in  the  country  of  not 
calling  a  physician  until  the  symptoms  are  urgent,  and  to  the  greater 
distance  which  physicians  have  to  travel.  If  the  bacteriological  con- 
trol of  the  diagnosis  be  disregarded — that  is,  if  all  the  cases  diag- 
nosed clinically  as  diphtheria  and  treated  with  serum  be  considered — 
the  fatality  was  9.4  per  cent.;  another  illustration  that  bacteriological 
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control  of  the  clinical  diagnosis  results  in  higher,  not  as  some  have 
claimed  in  lower,  percentage  of  deaths.  Of  the  50  cases  of  clinical 
diphtheria,  all  of  the  cases  being  included  which  did  not  show  Loeffler 
bacilli,  the  fatality  was  only  6  per  cent.  During  the  serum  period 
there  occurred  25  cases  of  diphtheria  not  treated  with  antitoxin,  with 
a  fatality  of  24  per  cent.  During  the  same  period  of  the  year  in 
which  the  serum-treated  cases  occurred  there  were  during  the  pre- 
ceding year  148  cases  of  diphtheria,  with  a  fatality  of  32  per  cent. 

It  must  be  conceded  that  these  interesting  reports  of  Risel  and  of 
Kurth  speak  strongly  in  favor  of  the  possibility  of  bringing  about  a 
great  reduction  in  the  general  fatality  from  diphtheria  in  cities  by 
treatment  with  antitoxin.  As  a  larger  proportion  of  the  cases  in 
private  practice  can  be  treated  in  early  stages  of  the  disease  than  in 
hospitals,  this  reduction  should  be  greater  than  that  already  shown  by 
hospital  statistics. 

A  most  convincing  demonstration  of  the  healing  power  of  antitoxin 
is  furnished  by  the  experience  of  Baginsky  during  an  involuntary 
pause  in  the  serum  treatment  caused  by  failure  in  the  supply  of  serum. 
Between  March  15, 1894,  and  March  15,  1895,  there  were  treated  in 
Baginsky's  service  by  antitoxin  525  children,  with  a  fatality  of  15.6 
per  cent.  During  the  period  of  forced  interruption  of  the  serum 
treatment,  this  period  being  chiefly  the  months  of  August  and  Sep- 
tember, 126  children  were  treated  without  antitoxin,  with  a  fatality  of 
48.4  per  cent.  There  was  absolutely  no  selection  of  cases  in  either 
group.     In  his  comments  upon  this  experience  Baginsky  says  : 

"It  is  all  the  more  remarkable  as  the  ratio  of  mortality  of  those  treated 
with  the  serum,  both  before  and  after  the  period  of  interruption,  varied  within 
verj'  small  percentage  figures.  If  one  will  permit  figures  to  speak  at  all, 
there  has  scarcely  been  made  on  human  beings  a  more  demonsti-ative  test  of 
the  curative  power  of  a  therapeutic  agent.  It  was  an  experiment  forced  upon 
us,  but  it  proved  to  us  how  terrible  was  the  form  of  disease  which  we  were 
treating,  and  how  numerous  would  have  been  the  victims  without  the  use  of 
the  healing  serum." 

A  similar  experience  has  been  reported  by  several  other  writers. 
Thus  Korte  noted  a  rise  in  fatality  from  33.1  per  cent,  during  the 
serum  period  to  53.8  during  the  period  of  failure  in  the  supply  of 
serum ;  Ganghofner,  under  similar  conditions,  a  rise  from  12.7  per 
cent,  to  58.2  per  cent.;  Heim,from  22  percent,  to  Qd.6  per  cent.,  and 
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during  the  epidemic  in  Trieste  the  fatality  rose  from  18.7  per  cent, 
to  50  per  cent.,  when  the  serum  failed.  All  of  these  highly  signifi- 
cant observations  were  made  on  cases  occurring  in  the  same  epidemic, 
the  period  of  enforced  interruption  of  the  serum  treatment  being  pre- 
ceded and  followed  by  the  periods  of  serum  treatment. 

We  have  considered  thus  far  mainly  the  hospital  statistics.  These 
are,  for  manifest  reasons,  more  numerous,  larger,  and  more  carefully 
analyzed  than  those  from  private  practice.  It  is,  however,  in  private 
practice,  especially  among  those  classes  who  are  in  the  habit  of  calling 
a  physician  early  in  the  disease,  that  the  best  results  from  serum 
treatment  are  to  be  expected,  for  here  there  is  more  frequent  oppor- 
tunity for  timely  treatment.  A  glance  at  Table  I.  will  show  that  in 
general  the  fatality  of  diphtheria  treated  with  serum  in  private  prac- 
tice is  much  lower  than  in  hospitals. 

If  we  summarize  the  18  reports  from  private  practice  in  Table  I., 
we  have  66 <^  cases  of  this  class  treated  with  antitoxin  and  among 
these  are  46  deaths,  giving  a  fatality  percentage  of  only  6.9.  This 
would  indicate  that  the  serum  treatment  may  reduce  the  fatality  from 
diphtheria  in  private  practice  to  nearly  one-third  that  under  the  same 
treatment  in  hospitals.  Some  of  the  reports  of  the  results  of  serum 
treatment  in  private  practice  furnish,  indeed,  most  remarkable  evidence 
of  the  eflBcacy  of  this  treatment. 

Most  of  the  reports  attempt  some  sort  of  classification  of  the  cases 
treated  with  antitoxin.  The  simplest  and  most  common,  although 
not  the  most  valuable,  is  the  division  according  to  degrees  of  apparent 
severity,  expressed  by  such  epithets  as  mild,  moderate,  severe,  very 
severe.  Such  a  classification  is,  of  course,  only  of  limited  value,  as 
even  the  mildest  case  of  diphtheria  may  unexpectedly  assume  a  malig- 
nant character.  If,  as  we  believe  to  be  proved,  antitoxin  injected  in 
time  arrests  the  local  process  and  the  constitutional  disturbance,  then 
many  of  the  cases  which  appear  under  the  head  of  mild  cases  in  anti- 
toxin statistics  would,  under  other  methods  of  treatment,  have  become 
severe  cases,  and  would  be  so  recorded.  Indeed,  with  the  early  ad- 
ministration of  antitoxin  there  should  be  comparatively  few  severe 
cases. 

The  classification  of  diphtheria  adopted  by  Roux  into  angina  and 
croup  Avith  and  without  microbic  association  has  been  followed  by 
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some  of  his  successors.  So  far  as  this  classification  is  actually 
based  upon  a  correct  separation  of  pure  diphtheria  from  diph- 
the'ria  with  mixed  infection,  it  is  of  the  utmost  importance  in  de- 
termining the  relative  value  of  antitoxin  in  the  treatment  of  these 
two  divisions  of  diphtheria.  I  have  already  expressed  the  opinion, 
however,  that  the  bacteriological  examination  of  the  exudate  and 
secretions  in  the  throat  is  not  decisive  in  determining  the  presence 
or  absence  of  mixed  infection.  Still  Roux's  analysis  of  his  cases 
on  this  basis  indicated  clearly  that  the  serum  was  far  more  effica- 
cious in  diphtheric  anginas  and  croup  which  yielded  pure  cultures 
of  the  Loeffler  bacillus  than  in  those  which  gave  in  addition  to  the 
Loeffler  bacillus  cultures  of  other  pathogenic  bacteria.  In  presenting 
these  results  the  epithet  "  pure  "  applied  to  angina  or  croup  is  to  be 
understood  to  signify  that  only  the  Loeffler  bacillus  was  found  in 
the  cultures,  and  the  epithet  "  associated  "  to  signify  that  this  bacil- 
lus was  found  in  cultural  association  with  the  coccus  of  Brisou, 
staphylococci  or  streptococci,  most  commonly  the  last.  The  ''  cor- 
rected" percentages  are  those  obtained  after  subtracting  deaths  oc- 
curring within  twenty-four  hours  after  admission. 

Of  the  300  cases  treated  with  serum  with  a  total  fatality  of  26 
per  cent,  reported  by  Roux,  Martin,  and  Cliaillou,  there  were  120 
pure  anginas,  fatality  7.5  per  cent,  (corrected  1.7  per  cent.);  49  as- 
sociated anginas,  fatality  24.2  percent,  (corrected  17.7  percent.); 
of  not  operated  croup,  4  pure,  fatality  0 ;  6  associated,  fatality  16.6 
per  cent. ;  of  operated  croup,  49  pure,  fatality  30.9  per  cent,  (cor- 
rected 24.4  per  cent.),  and  72  associated,  fatality  56.9  per  cent,  (cor- 
rected 43.1  per  cent.). 

Of  Moizard  and  Perregaux's  231  cases,  total  flitality  14.7  per 
cent.,  there  were  44  pure  anginas,  fatality  4.5  per  cent. ;  42  asso- 
ciated anginas,  fatality  14.3  per  cent. ;  94  pure  croup,  fatality  18.5 
per  cent. ;  51  associated  croup,  fatality  17.6  per  cent.  No  correc- 
tion is  made  in  these  percentages. 

Of  Sevestre  and  Meslay's  150  cases,  total  fatality  10  per  cent., 
there  were  29  pure  anginas,  fatality  3.4  per  cent.  ;  24  associated 
anginas,  fatality  12.5  per  cent,  (corrected  8.3  per  cent.);  67  pure 
croup,  fatality  S.9  per  cent,  (corrected  7.5  per  cent.) ;  30  associated 
croup,  fatality  16.6  per  cent,  (corrected  6.6  per  cent.). 

It  will  be  observed  that  in  the  last  two  reports  the  excess  in 
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fatality  iu  the  "  associated  "  diphtherias  is  much  less  striking  than 
in  Roux's  statistics,  and  iu  some  cases  disappears  altogether.  This 
I  am  inclined  to  attribute  to  failure  of  the  methods  employed  to 
indicate  properly  the  division  into  pure  and  mixed  infections,  for 
the  testimony  is  unanimous  that  the  serum  is  of  far  less  benefit  in 
mixed  diphtheria  than  in  uncomplicated  diphtheria,  the  most  com- 
mon and  dangerous  complicating  micro-organism  being  the  strep- 
tococcus pyogenes. 

Most  noteworthy  has  been  the  improvement  iu  tlie  results  of 
serum  therapy  of  diphtheria  in  the  Paris  hospitals  since  Roux's 
original  communication  to  the  Congress  in  Buda-Pest  iu  Septem- 
ber, 1894.  The  fatality  has  descended  from  Roux's  original  per- 
centage of  26,  iu  the  later  reports,  to  14.7, 12,  and  10  per  cent.,  and, 
according  to  a  recent  statement  of  Moizard  and  Bouchard  (July, 
1895),  it  at  present  oscillates  between  8  and  14  per  cent.  These 
are  the  best  results  which  have  hitherto  been  reported  from  any 
hospital  for  any  large  number  of  cases,  and  they  are  certainly  most 
siornificaut.  As  Moizard  and  Bouchard  in  their  recent  commuuica- 
tiou  say,  "  This  result  can  no  longer  be  attributed  to  fortunate 
series  of  cases,  as  was  claimed  at  the  beginning  by  adversaries  of 
the  method.  Thousands  of  patients  have  been  treated,  and  it  can 
now  be  said  that  the  controversy  is  closed."  This  striking  descent 
from  Roux's  first  figures  is  not,  however,  attributed  by  the  writers 
wholly  to  improvements  iu  the  methods  of  serum-therapy.  As 
Roux  pointed  out  in  his  fir.st  paper,  the  hygienic  conditions  iu  the 
two  Paris  hospitals  from  which  these  statistics  come  were  very  bad. 
These  conditions  have  since  then  been  greatly  improved,  and  this 
reform  has  been  especially  manifest  in  the  reduction  of  the  deaths 
from  broncho-pneumonia. 

A  most  important  classification  of  diphtheria  for  estimating  the 
curative  value  of  antitoxic  serum  is  that  into  cases  without  and 
with  laryngeal  stenosis,  and  especially  when  such  degrees  of  stenosis 
are  considered  as  require  operative  interference  by  tracheotomy  or 
intubation.  I  have  therefore  prepared  the  following  table  (Table 
II.),  which  gives  the  results  of  antitoxin  treatment  in  operated  and 
not  operated  cases  of  diphtheria.  This,  of  course,  is  not  equivalent 
to  a  division  into  anginas  and  croup,  as  many  cases  of  croup  are 
included  in  the  non-operated  cases ;  but  I  have  desired  to  submit 
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the  new  method  of  treatment  to  the  most  severe  test.  No  one  can 
claim  that  laryngeal  diphtheria  requiring  intubation  or  tracheotomy 
is  anvthins:  but  a  severe  disease.  If  the  benefits  of  antitoxin  are 
unmistakably  manifested  in  these  operated  cases  of  croup,  then  the 
test  is  an  experimentum  erucis,  and  puts  an  end  to  the  objections  of 
those  who  assert  that  the  apparently  favorable  results  of  serum- 
therapv  in  diphtheria  are  attributable  mainly  to  the  large  propor- 
tion of  mild  cases  treated. 

The  same  reports  with  a  few  additional  ones,  for  which  refer- 
ences are  given,  have  been  used  for  Table  II.  as  for  Table  I.,  but 
many  of  the  reports  in  Table  I.  were  not  available  for  this  table, 
as  the  writers  did  not  always  present  their  results  in  a  form  which 
fitted  into  the  classification  adopted.  The  table  gives  for  each  re- 
port the  total  number  and  fatality  of  cases  treated,  as  in  Table  I., 
the  number  and  fatality  of  cases  not  operated  on  (including  cases  of 
croup),  the  number  and  fatality  of  cases  operated  on,  "  T  "  signify- 
ing tracheotomy,  "  I  "  intubation,  "  I  and  T"  signifying  intubation 
followed  by  tracheotomy,  and,  so  far  as  reported,  the  previous  or 
simultaneous  percentages  of  fatality  from  operation  in  cases  treated 
without  antitoxin.  In  the  final  column  are  pertinent  statements 
concerning  the  cases  in  the  series.  Some  reports  are  inserted  which 
do  not  give  the  number  of  cases  under  the  different  headings. 
These,  of  course,  cannot  be  used  in  the  summary  giving  the  totals. 
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lu  -11  reports  there  are  648  tracheotomies  with  258  deaths,  a 
fatality  of  39.8  per  cent. ;  342  intubations  witli  99  deaths,  a  fatality 
of  28.9  per  cent.,  and  26  intubations  followed  by  tracheotomy  with 
14  deatlis,  a  fatality  of  53.8  per  cent. 

There  are  211  operated  cases  in  which  it  is  not  stated  how  many 
are  tracheotomy  or  intubation.  These  gave  a  fatality  of  40.2  per 
cent.     Tiiey  w'ere  probably  for  the  most  part  tracheotomies. 

The  reports  giving  the  previous  or  simultaneous  fatality  from 
tracheotomy  contain  510  cases  of  tracheotomy,  with  217  deaths,  or 
42.5  per  cent.  If  the  fatality  of  these  cases  be  reckoned  on  the  basis 
of  the  preceding  or  simultaneous  fatality,  selecting  the  lowest  figures 
given,  there  would  have  been  329  deaths,  or  64.5  per  cent.  There 
was,  therefore,  an  apparent  reduction  in  fatality  of  34.1  per  cent, 
by  the  serum  treatment. 

Making  a  similar  estimate  on  the  basis  of  previous  fatality  from 
intubation,  there  were  250  intubations,  with  79  deaths,  or  31.6  per 
cent.,  instead  of  156  deaths,  or  62.4  per  cent.  There  was,  therefore, 
an  apparent  reduction  in  the  fatality  of  intubated  cases  of  49.5  per 
cent.,  as  the  result  of  serum  treatment. 

The  fatality  of  3127  non-operated  cases  was  only  11.4  per  cent. 

Of  the  4294  cases  in  Table  II.,  27.2  per  cent,  required  trache- 
otomy or  intubation.  There  were,  however,  many  more  cases  of 
laryngeal  diphtheria  in  this  group  than  the  ratio  of  operative  cases 
would  indicate,  for  it  is  the  testimony  of  the  great  majority  of  the 
observers  that  the  stenotic  symptoms  of  laryugo-tracheal  diphtheria 
are  relieved  without  the  necessity  of  operation  in  a  much  larger 
proportion  of  the  cases  treated  with  antitoxin  than  by  any  other 
method  of  treatment.  As  is  well  known,  recovery  without  intuba- 
tion or  tracheotomy  from  descending  laryngo-tracheal  diphtheria, 
especially  in  children,  is  exceptional  under  all  other  methods  of 
treatment,  and  the  greater  relative  frequency  with  which  such  recov- 
ery occurs  under  serum  treatment  is  a  strong  proof  of  the  efficacy  of 
antitoxin. 

Of  Kossel's  44  cases  of  laryngeal  diphtheria  treated  with  anti- 
toxin, 21  (47.7  per  cent.)  recovered  without  operation  ;  of  von 
AYiderhofer's  130  stenotic  cases  treated  with  serum,  22  (16.9  per 
cent.)  recovered  without  operation  ;  of  von   Eanke's  63  cases,  21 
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(33.3  per  cent.) ;  of  Yierordt's  24  cases,  9  (37.5  per  cent.) ;  of  Gang- 
hofner's  56  cases,  12  (21.4  per  cent.)  ;  of  Bokai's  63  cases,  14  (22.2 
per  cent.) ;  of  d'Espine's  21  cases,  10  (47.6  per  cent.).  Yon  Ranke 
says  that  before  the  use  of  serum  at  most  5  per  cent,  of  his  cases  of 
laryngeal  stenosis  escaped  operation,  whereas  now  33  per  cent, 
escape.  Of  Ganghofner's  stenotic  cases  formerly  12  per  cent, 
escaped  operation,  whereas  now  21  per  cent,  escape.  The  experi- 
ence of  Heubner  and  many  others  is  similar. 

In  this  respect,  as  in  so  many  others,  the  results  in  the  Paris  hos- 
pitals have  been  most  favorable.  Of  Moizard  and  Perregaux's  145 
cases  of  croup,  90  (62.1  per  cent.)  recovered  without  intubation  or 
tracheotomy.     Roux,  Martin,  and  Chaillou  say  : 

"Of  169  children,  admitted  to  the  service  for  diphtheric  angina,  56  pre- 
sented lar3'ngeal  symptoms ;  31  had  hoarse  voice,  and  in  25  the  voice  was  so 
far  extinguished  and  the  dj^spnoea  (tirage)  so  marked  that  one  might  beUeve 
that  the  latter  patients  should  be  operated  on.  Under  the  influence  of  the 
serum  (and  in  these  cases  one  should  not  fear  to  make  an  injection  every  twelve 
hours)  the  dyspnoea  diminished,  then  occurred  only  paroxysmally,  the  child 
coughed  up  false  membrane,  and  at  the  end  of  two  or  three  days  the  respir- 
ation became  normal  to  the  great  astonishment  of  the  interns  and  personnelof 
the  pavilion  who,  with  their  large  experience  of  children  affected  with  croup, 
indeed,  thought  that  operation  could  not  be  avoided.  To-day,  in  the  presence 
of  a  child  with  dyspnoea,  it  is  not  necessary  to  press  for  operation.  One  can 
inject  the  serum  and  wait  as  long  as  possible.  Since  the  introduction  of  the 
serum  the  number  of  tracheotomies  in  the  pavilion  has  diminished." 

Out  of  his  large  experience  Baginsky  expresses  himself  in  these 
vigorous  words  : 

"  Here,  again,  the  observation  of  the  individual  cases  of  laryngeal  stenosis, 
and  more  especially  of  those  which  do  not  come  to  the  point  of  operation, 
speak  to  me  more  forcibly  than  the  statistical  figures.  The  surprising  regres- 
sion of  the  laryngo-stenotic  respiratory  phenomena,  the  freedom  of  breathing, 
the  disappearance  of  the  hoarse  voice  and  the  croupy  cough,  the  euphoria  of 
the  children,  the  change  in  their  general  condition,  so  that  two  days  after  the 
injection  they  are  sitting  up  in  bed,  playing  and  contented  and  observant  of 
their  surroundings  ;  all  of  these  things  produce  in  him  who  has  had  before  his 
eyes  for  years  the  hopeless  picture  of  continually  progressing  laryngeal  stenosis, 
in  very  truth,  ineffaceable  impressions." 

Experience  based  upon  such  a  large  number  of  cases  and  careful 
clinical  observation   must  be  regarded  as  representing  the  norm. 
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That  there  may  be  deviations  from  this  norm,  even  in  a  fair  num- 
ber of  cases,  seems  to  be  illustrated  by  the  experience  of  Leich- 
tensteru  and  Wendelstadt,  who  in  123  cases  of  diphtheria  with  37 
tracheotomies,  were  not  able  to  note  any  material  reduction  in  the 
proportion  of  cases  requiring  tracheotomy  as  compared  with  former 
series  of  cases.  Their  observations  were  uncontrolled  by  bacterio- 
loo;ical  diao-noses. 

Another  point  to  be  considered  in  this  connection  is  of  capital 
importance  as  an  indication  of  the  value  of  serum  treatment. 
Cases  which  are  free  from  symptoms  of  laryngeal  involvement  at 
the  time  of  injection  of  the  serum  do  not  develop  such  symptoms 
later,  or  do  so  only  very  exceptionally,  unless  evidences  of  such  in- 
volvement appear  within  twenty-four  hours  after  the  injection. 

Regarding  neither  this  nor  any  other  point  is  there  entire  una- 
nimity of  opinion  in  the  various  reports,  nor  is  such  to  be  expected 
from  observers  of  limited  numbers  of  cases  with  unequal  distribu- 
tion in  the  various  groups  of  mild  cases,  of  early,  cases,  of  anginas, 
of  croup,  of  pure  diphtheria,  of  septic  diphtheria,  etc.,  to  say  noth- 
ing of  the  absence  in  some  reports  of  any  bacteriological  control  of 
the  diao-nosis  and  of  treatment  bv  insufficient  doses  or  inferior 
quality  of  serum.  I  am  only  surprised  that  the  conflicting  state- 
ments are  not  more  numerous.  But  there  are  not  many  points 
concernino;  which  there  are  so  few  differences  of  statement  as  con- 
cerning  the  efficacy  of  antitoxin  in  preventing  descent  of  the  dij)h- 
theritic  process  to  the  larynx  and  the  trachea.  Over  and  again  one 
can  read  in  the  reports  such  statements  as  that  in  all  of  the 
patients  who  entered  without  laryngeal  diphtheria  the  larynx  re- 
mained free,  or  that  unless  the  symptoms  of  stenosis  appeared 
within  the  first  twenty-four  hours  after  injection  of  the  serum  they 
were  not  observ^ed  at  all,  or  only  most  exceptionally.  Among  the 
many  vouchers  for  these  statements  may  be  cited  Kossel,  Roux, 
Baginsky,  von  Widerhofer,  Heubner,  von  Ranke,  Vierordt, 
Ganghofner,  Escherich,  Bokai,  Van  Nes,  Kurth. 

It  is  this  power  of  antitoxin  to  check  the  spread  of  the  diphthe- 
ritic process  from  the  tonsils  and  pliaryux  into  the  larynx,  and 
from  the  larynx  into  the  bronchi,  wliich  has  impressed  many 
observers  in  favor  of  the  new  treatment  more  forcibly  than  any 
other  feature  of  their  experience  with  its  action.    Thus  Vierordt 
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observed  that  of  24  children  with  diphtheria  who  were  admitted  witli 
imafFected  larynx,  and  treated  with  antitoxin,  only  one  developed 
temporarily  a  hoarse  cough  on  the  third  day.  In  all  of  the  others 
the  larynx  remained  free.  Of  23  patients  who  were  admitted  with 
unaffected  larynx  not  long  before  the  introduction  of  the  serum 
treatment,  nine  afterward  developed  croup.  This  is  doubtless  a 
somewhat  unusual  experience  as  regards  the  large  proportion  of 
cases  of  croup  developing  under  previous  methods  of  treatment. 

It  follows  from  what  has  been  said  that  the  ratio  of  operative 
cases  in  antitoxin  statistics  will  in  general  be  smaller  than  in  sta- 
tistics of  cases  of  the  same  character  treated  by  other  methods.  On 
the  one  hand  there  Avill  be  fewer  laryngeal  stenoses  developing  after 
commencement  of  the  treatment,  and  on  the  other  hand  a  larger 
number  of  recoveries  from  laryngeal  diphtheria  without  the  neces- 
sity of  operation. 

The  following  figures  serve  to  illustrate  this  point.  In  the  ser- 
vice from  which  the  cases  reported  by  Roux  were  derived  trache- 
otomy was  performed  before  the  serum  period  in  50  per  cent,  of  the 
cases  of  diphtheria,  after  the  introduction  of  serum  in  40  per  cent. 
The  later  Paris  reports  give  a  much  greater  reduction  in  the  ratio 
of  tracheotomies.  In  Baginsky's  service  43.9  per  cent,  of  the  cases 
were  operated  on  before  the  use  of  serum,  and  18.1  per  cent,  after 
its  introduction  ;  in  von  Ranke's  service  the  corresponding  figures 
are  57  per  cent,  before  and  43.5  per  cent,  after;  in  Bokai's,  65.6 
per  cent,  before  and  40.8  per  cent,  after.  As  already  mentioned, 
Leichteustern's  figures,  32  per  cent,  before  and  30  per  cent,  after 
serum,  are  exceptional. 

It  is  furthermore  to  be  considered  that  in  view  of  the  power  of 
antitoxin  to  abate  beginning  and  moderate  symptoms  of  stenosis, 
operation  will  be  delayed  rather  than  hastened,  and,  when  per- 
formed, the  indications  for  it  will  generally  be  urgent.  For  mani- 
fest reasons,  most  of  the  operations  will  fall  within  a  period  not 
remote  from  the  time  of  injection  of  the  serum.  Of  the  121  trache- 
otomies in  the  report  of  Roux,  Martin,  and  Chaillou,  102  were  per- 
formed either  before  the  first  injection  of  antitoxin,  or  within  twelve 
hours  afterward  ;  14  between  the  twelfth  and  the  thirty-sixth  hour 
after  inception  of  the  serum  treatment,  and  only  5  later  than  thirty- 
six  hours  after  the  injection  of  the  serum.     Of  the  23  tracheotomies 
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with  12  deaths  reported  by  Kossel  the  operation  was  performed 
within  the  first  twelve  hours  in  all  of  the  fatal  cases,  and  of  the  11 
successful  cases  it  was  performed  in  9  on  the  day  of  admission  to 
the  hospital,  in  1  on  the  second  day,  and  in  1  on  the  following  day. 
Kossel  refers  the  increase  in  the  stenotic  symptoms  after  injection 
of  the  serum  in  the  last  two  cases  to  the  separation  of  the  false 
membranes,  a  point  to  which  others  have  also  called  attention  as  an 
effect  of  antitoxin,  and  which  is  to  be  borne  in  mind  in  cases  of 
croup  treated  by  antitoxin. 

Turning-  now  to  tlie  resultsof  tracheotomy  and  intubation  in  cases 
treated  with  antitoxin,  we  find  in  Table  II.  that  in  41  reports  there 
were  648  tracheotomies  with  258  deaths,  a  fatality  of  39.8  per  cent., 
and  342  intubations  with  99  deaths,  a  fatality  of  28.9  per  cent,,  and 
26  intubations  followed  by  tracheotomy,  with  14  deaths,  a  fatality 
of  53.8  per  cent.  These  are  not  unheard-of  fatalities  from  these 
operations,  but  they  are  so  low  as  to  indicate  decidedly  remedial 
action  of  antitoxin. 

The  percentage  of  fatality  from  tracheotomy  in  diphtheria  given 
by  Monti  from  a  total  of  12,736  cases  up  to  1887  is  73.3.  The 
percentage  given  by  V.  Hirsch  in  1654  tracheotomies  in  diphthe- 
ria in  von  Bergman's  clinic  in  Berlin  during  the  last  ten  years 
and  seven  months  (up  to  July  31,  1894),  is  68.7  per  cent.,  the  fatal- 
ity during  the  first  four  years  of  this  period  being  70.5  per  cent., 
and  during  the  last  four  years  63.8  per  cent.  The  fatality  during  the 
first  year  of  life  was  98.8  per  cent.,  and  sank  for  each  year  to  the  ninth, 
when  it  was  41.7  per  cent.,  and  after  the  tenth  year  it  rose  again. 

More  proper,  however,  than  comparison  with  these  latter  percent- 
ages is  comparison  with  the  percentages  of  fatality  in  the  same  hos- 
pital or  place  from  which  the  respective  groups  of  cases  are  reported. 
It  will  be  observed  that  with  one  exception  in  the  table  the  per- 
centage of  deaths  following  operation  in  cases  treated  by  antitoxin 
is  lower,  and  generally  very  much  lower,  than  the  previous  or 
simultaneous  fiitality.  Kraske's  exceptional  series  is  of  so  few 
cases  (only  5  with  and  12  without  serum)  as  to  be  without  any  sig- 
nificance. The  lowest  fatality  thus  far  reported  in  a  series  is  3 
deaths  in  31  tracheotomies  with,  serum  treatment,  or  a  fatality  of 
only  9.67  per  cent.  This  is  reported  by  Schroeder  from  the  hos- 
pital in  Altona. 
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If  for  each  group  of  cases  we  estimate  the  number  of  deaths  which 
would  have  occurred  iu  the  tracheotomized  cases  treated  with  serum, 
on  the  assumption  that  the  previous  or  simultaneous  fatality  in 
cases  not  treated  with  serum  had  obtained,  we  obtain  the  following 
result :  The  actual  percentage  of  deaths  in  510  tracheotomized  cases 
treated  with  serum  was  42.5.  The  percentage  of  fatality  in  these 
cases,  estimated  on  the  basis  of  previous  or  simultaneous  fatality  in 
the  same  hospitals,  would  be  64.5.  There  was,  therefore,  an 
apparent  reduction  in  fatality  by  the  serum  treatment  of  34.1  per 
cent.  This  difference  between  actual  and  estimated  fatality  is 
greater  than  is  observed  iu  any  ordinary  experience  of  variations  in 
fatality  during  a  series  of  years  in  the  same  hospital  from  trache- 
otomy in  diphtheria. 

I  confess  to  some  surprise  that  the  analysis  of  the  tracheotomized 
cases  treated  by  serum  should  have  yielded  results  so  strikingly 
favorable  to  antitoxin  treatment.  When  one  considers  that  the 
benefits  of  serum  treatment  are  most  strikingly  apparent  when  the 
treatment  is  begun  early  in  the  disease,  and  become  more  and  more 
doubtful  after  the  third  day,  it  would  not  have  been  a  convincing 
argument  against  the  treatment  if  these  benefits  were  not  con- 
spicuously manifest  in  cases  of  diphtheria  requiring  tracheotomy, 
for,  as  has  been  explained,  the  great  majority  of  these  tracheotomized 
cases  are  already  the  subject  of  advanced  laryngeal  stenosis  when 
the  antitoxin  is  first  injected.  There  are,  however,  not  a  few  cases 
which  begin  apparently  as  laryngeal  diphtheria  (croup  d'erablfe), 
or  iu  which  the  involvement  of  the  larynx  occurs  within  twenty- 
four  or  forty-eight  hours  after  the  onset  of  the  attack.  That  careful 
observation  would  reveal  iu  many  of  these  apparently  primary  or 
early  laryngeal  diphtherias  a  latent  or  slightly  manifested  diphtheric 
angina,  I  believe  to  be  true. 

It  is  interesting  to  note  that  in  several  reports  the  benefit  of 
serum  treatment  has  been  much  more  evident  in  the  operated  cases 
than  in  those  not  operated  on,  although  this  is  not  the  rule.  In- 
deed, Leichteustern  aud  Wendelstadt  find  in  their  series  of  123 
cases  that  the  difference  iu  favor  of  the  serum  iu  their  non-operated 
cases  was  so  small  as  to  be  without  significance,  whereas  there  was 
a  difference  in  favor  of  the  serum  of  20.8  per  cent,  in  their  trache- 
otomized cases,  with  and  without  serum  treatment.     They  attribute, 
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therefore,  the  entire  benefit  of  the  serum,  in  tlieir  experience,  to  its 
action  iu  tracheotomized  cases.  Their  experience,  however,  is  ex- 
ceptional, although  in  a  measure  approached  by  that  of  Ganghofner 
and  of  Van  Nes.  On  the  other  hand,  in  Vierordt's  experience  the 
entire  benefit  of  antitoxin  seemed  to  be  iu  the  non-operated  cases. 
As  has  been  repeatedly  explained,  such  diversities  of  experience  with 
limited  numbers  of  cases  are  to  be  expected,  and  the  norm  can  be 
established  only  by  observations  of  large  numbers  of  cases  in  dif- 
ferent places  and  at  different  times.  This  norm  is  that  both 
operated  and  not-operated  cases  are  benefited  by  antitoxin,  and  that 
the  difference  in  each  class  between  serum  fatality  and  fatality  from 
other  methods  of  treatment  is  a  large  one. 

The  fatality  of  intubated  cases  iu  Table  II.  treated  with  antitoxin 
is  28.9  per  cent.,  which  is  10.9  per  cent,  less  than  the  fatality  of 
tracheotomized  cases.  Before  the  introduction  of  the  serum  treat- 
ment a  collective  investigation  was  set  on  foot  by  the  German 
Gesellschaft  fiir  Kinderheilkunde  to  determine  the  average  fatality 
following  intubation.  In  1893  von  Ranke  reported  to  the  Society 
that  1445  cases  of  diphtheria  with  laryngeal  stenosis  treated  by  in- 
tubation gave  a  mortality  of  62.5  per  cent.  This  result  was  inter- 
preted in  favor  of  intubation  as  opposed  to  tracheotomy.  There  is 
a  difference  of  33.6  per  cent,  between  this  percentage  and  that 
obtained  from  our  342  intubated  cases  treated  with  antitoxin.  This 
difference  is  so  great  that,  after  making  all  due  allowance  for  pos- 
sible differences  in  the  series  of  cases  entering  into  the  two  groups 
of  statistics,  it  seems  impossible  to  explain  it  otherwise  than  as  a 
powerful  additional  support  of  the  arguments  already  presented  in 
support  of  the  claims  of  antitoxin.  Here,  certainly,  the  objection 
that  the  cases  treated  by  antitoxin  were  light  ones  cannot  be  made. 

Table  11.  enables  us  to  compare  the  fatality  of  250  intubated 
cases  treated  with  antitoxin  with  the  fatality  estimated  on  the 
assumption  that  the  previous  or  simultaneous  fatality  from  intuba- 
tion in  the  same  hospital  had  obtained  in  the  several  groups.  By 
this  calculation  we  find  the  actual  fatality  to  be  31.6  per  cent.,  and 
the  estimated  fatality  62.4  per  cent.  In  other  words,  there  was  an 
apparent  reduction  in  the  fatality  of  intubated  cases  of  49.5  per 
cent.,  as  the  result  of  the  serum  treatment. 

However  distrustful  one  may  be  of  statistical  evidence  in  thera- 
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peutics — and  previous  experience  justifies  much  distrust — I  fail  to 
see  on  what  credible  assumption  this  striking  reduction  of  fatality 
can  be  explained  otherwise  than  as  demonstrative  of  the  specific 
curative  power  of  antitoxin  in  diphtheria. 

Lamentable  for  the  victims,  but  adapted  to  convince  the  skeptical, 
were  the  experiences  of  Baginsky  and  of  Gaughofner  during  the 
periods  of  failure  in  the  supply  of  serum.  During  the  enforced 
two  months'  interruption  of  the  serum  treatment  (August  and  Sep- 
tember) in  Bagiusky's  service  there  were  116  cases  of  laryngo- 
stenosis  with  a  fatality  of  62.2  jier  cent.,  as  opposed  to  a  fatality  of 
37.8  per  cent,  in  the  serum  periods  which  preceded  and  followed  the 
pause.  The  percentage  of  operations  rose  to  55.2,  as  opposed  to 
18.1  per  cent,  during  the  periods  of  serum  treatment,  and  this 
Mathout  any  change  in  the  general  character  of  the  cases  admitted. 
During  the  serum  periods  there  Avere  more  intubations  than  trache- 
otomies, whereas  during  the  pause  there  were  45  tracheotomies  and  19 
intubations,  13  of  the  latter  requiring  secondary  tracheotomy.  In 
Ganghofner's  service  the  fatality  of  the  operated  cases  rose  from 
13.6  per  cent,  to  68.9  per  cent,  during  the  interruption  in  the 
supply  of  serum. 

There  remain  two  points  to  be  touched  upon  before  dismissing 
the  laryngeal  stenoses.  These  are  the  substitution  of  intubation  for 
tracheotomy  in  a  larger  and  larger  proportion  of  the  laryngeal 
diphtherias  requiring  operative  interference  and  treated  by  the 
serum,  and  the  shortening  of  the  period  during  which  the  tube  or 
the  tracheal  canula  is  required  to  be  kept  in  the  air-passage. 

An  agent  which  would  arrest  the  progressive  descent  of  the 
diphtheritic  process  from  the  larynx  into  the  bronchi  and  hasten 
the  disappearance  of  the  obstructive  exudate  is  just  what  was 
needed  to  make  intubation  the  ideal  operation  for  the  relief  of  the 
great  majority  of  cases  of  croup  requiring  operative  interference. 
Such  an  agent  we  now  possess  in  antitoxin  for  a  large  group  of 
cases,  and  we  are  not  surprised,  therefore,  to  find  that  the  employ- 
ment of  intubation,  as  a  substitute  for  tracheotomy,  has  been  greatly 
extended  by  the  introduction  of  serum  therapy. 

Several  writers  give  figures  showing  that  serum  therapy  materially 
hastens  the  time  when  extubation  or  removal  of  the  tracheal  canula 
is  permissible,  but  I  have  not  attempted  to  collect  these  figures. 
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Of  the  3127  not-operated  cases,  iucluding,  as  already  stated,  many 
cases  of  croup,  350  died,  giving  a  fatality  of  11.2  per  cent.  In 
V.  Hirsch's  statistics  of  diphtheria  from  von  Bergmann's  clinic  for 
ten  years  the  average  fatality  of  not-operated  cases  (1004)  was  26 
per  cent.,  varying  only  from  25.9  per  cent,  during  the  first  four  years 
of  the  period  to  27.3  per  cent,  during  the  last  four  years.  There  is, 
however,  no  general  standard  of  fatality  for  cases  of  diphtheria  not 
operated  on.  The  variations  are  Avithin  very  wide  limits,  as  might 
be  expected.  Only  a  comparatively  small  number  of  the  reports 
give  separately  the  previous  or  simultaneous  fatality  of  non-operated 
cases  not  treated  with  serum.  I  find  in  the  reports  the  following 
data  on  this  point.  In  Roux,  Martiu,  and  Chaillou's  report  the 
previous  fatality  of  non-o]5erated  cases  averaged  33.9  per  cent.,  the 
minimum  being  32.1  per  cent,  and  the  maximum  47.3  per  cent.,  as 
opposed  to  12.8  per  cent,  under  the  serum  treatment ;  in  Bagiusky's 
report  the  corresponding  figures  are  31.6  per  cent,  versus  10.9  per 
cent.  ;  in  Bokai's,  34.5  per  cent,  versus  14  per  cent. ;  in  Ganghof- 
ner's,  15.8  per  cent,  (the  lowest  in  a  series  of  years)  versus  12  per 
cent. ;  in  Van  Nes's,  33  per  cent.,  the  average  of  ten  years,  with  a 
minimum  of  16  per  cent,  and  a  maximum  of  41  per  cent.,  versus 
13.3  per  cent.  ;  in  Leichtenstern  and  Wendelstadt's,  15  per  cent. 
versus  10.4  per  cent. 

Age  is  a  factor  of  such  prime  importance  in  the  prognosis  of 
diphtheria  that  I  have  prepared  the  following  table  (Table  III.),  in 
which  the  cases  treated  with  serum,  collected  from  twenty-five 
reports,  are  classified  according  to  age.  Unfortunately,  there  is 
very  little  uniformity  of  system  in  the  different  reports  in  giving 
the  results  according  to  the  ages  of  the  patients,  many  of  the  reports 
simply  stating  the  number  of  adults  or  the  maximum  age  of  the 
children,  or  the  number  of  cases  under  a  certain  age,  or  the  number 
between  arbitrarily  selected  limits  of  age,  etc.,  so  that  many  of  the 
reports  were  not  used  for  the  following  table.  In  each  space  in  the 
table  the  upper  number  is  the  total  number  of  the  cases  belonging 
to  the  heading,  and  the  lower  number  is  the  number  of  deaths 
among  these  cases. 
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As  the  cases  in  the  preceding  table  were  not  classified  according 
to  the  ages  by  a  uniform  plan  in  the  different  reports,  they  cannot 
all  be  summarized  in  a  single  table,  bat  the  chief  results  can  be 
presented  as  follows : 


14  reports. 

™*^^-y^?s. 

2-4 
years. 

4-6 
years. 

6-8 
years. 

1 
8-10    10-12    12-15 
years,  years,  years. 

Over 
15yrs 

Undeter- 
mined. 

Cases         .... 

1234 

187 

327 

297 

176 

114    ,    63 

32 

24 

(14) 

Deaths      .        .       . 

215 

60 

70 

48 

19 

8  :    4 

5 

1 

(0) 

Percentages    . 

17.4 

32.1 

21.4 

16.2 

10.8 

7     j   0.63 

1.6        4.1 

(0) 

In  the  following  table  the  cases  under  four  years  are  from  twenty 
reports  containing  1630  cases  (fatality  17.6  per  cent.,  and  those  over 
four  years  are  from  seventeen  reports  containing  1451  cases 
(fatality  17.4  per  cent.). 


0-2  years. 

2-4  years. 

4-10  years. 

10- 

15  vears. 

Over  15  yrs. 

Cases 

263 

411 

681 

1 

129 

40 

Deaths 

86 

84 

95 

11 

2 

Percentages 

32.7 

20.4 

13.9 

8.5 

5 

The  following  table  gives  the  results  for  each  year  up  to  five  and 
over  five  years. 


18  reports. 

Total. 

Under 
1  year. 

1-2 
years. 

2-3 
years. 

3-4 
years. 

4-5 
years. 

Over 
5  years. 

Undeter- 
mined. 

Cases    .... 

9S2 

34 

112 

lis 

116 

140 

452 

(10) 

Deaths 

179 

16 

37 

36 

17 

31 

42 

(0) 

Percentages 

18.2 

47.1 

33 

30.5 

14.7 

22.1 

9.3 

(0) 

The  table  furthermore  shows  under  one  year  35  cases,  with  16 
deaths,  or  45.7  per  cent. ;  under  two  years  291  cases,  with  97  deaths, 
or  33.3  per  cent. ;  under  three  years  304  cases,  with  93  deaths,  or 
30.6  per  cent.  ;  and  under  four  years  692  cases,  with  122  deaths,  or 
17.6  per  cent,  (each  of  these  four  groups  of  cases  being  from  a  total 
number  of  cases  in  the  first  group  of  1082  cases,  in  the  second  group 
of  1914  cases,  in  third  group  of  1140  cases,  and  in  the  fourth  group 
of  1665  (jases,  the  average  fatality  for  the  whole  number  of  cases 
being  17.3  per  cent ). 
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The  most  frec^uently  quoted  percentages  of  fatality  in  diphtheria, 
according  to  the  age,  are  those  of  Herz,  and  are  as  follows  : 


Under  1  year 

.     80  per  cent 

1-3  years         ...... 

.     45       " 

3-5     "     .         .         .         . 

.     40      " 

5-10  "     

.     17       " 

Over  10  years 

.     17       " 

The  percentages  of  fatality  in  V.  Hirseh's  statistics  of  2658  ca.ses 
from  the  surgical  clinic  in  Berlin,  for  ten  years  and  seven  months 
(ending  July  31,  1894),  according  to  age,  are  : 


Under  1  year 

1-2  years 

3-  4 

4- 

5- 

6- 

7- 

8- 

9-10 
10-11 
11-12 
12-13 
13-14 
14-15 
15-16 
Adults  (72  cases) 


88.3  per  cent. 

82.5  " 
63.9  " 

56.6  " 
46.9  '• 

43.7  " 
36.1  " 
28.1  " 

31.1  " 

21.2  " 
20.9  " 
18.5  " 
16.7  " 
15 

12.5  " 

11.1  " 


Baginsky  gives  the  following  percentages  from  his  service  in  the 
Kaiser-  nnd  Kaiserin-Friedrich  Children's  Hospital,  in  Berlin,  as 
the  mean  of  the  four  years  1890  to  1893  inclusive  : 


Under  2  year 

2-  4  years 

4-  6  "  " 

6-  8     " 

8-10  " 
10-12  " 
12-14     " 


Batrin sky's  results 


60.2  per  cent. 

51.2  " 

38 

28.9  " 

24.5  " 

28.8  " 

18.5  " 


in  Table  III.  may  be  compared  with  this  last 
list  of  percentages,  otherwise  I  do  not  consider  that  the.se  statistics 
of  Herz,  Hirsch,  and  Baginsky  furnished  any  certain  standard  of 
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comparison  for  the  percentages  of  fatality  derived  from  Table  Til. 
I  have  cited  them,  however,  in  the  absence  of  any  such  standard,  to 
show  in  a  general  way  that  these  latter  percentages  indicate  a  low 
fatality  according  to  age.  The  contrast  between  a  fatality  percent- 
age of  33.3  for  cases  of  diphtheria  under  two  years  of  age  treated 
with  serum,  and  that  of  60  to  over  80  for  cases  of  the  same  age  not 
so  treated  is  a  striking  one,  even  if  a  large  allowance  be  made  for 
diiferences  in  the  characters  of  the  cases  in  the  two  groups.^ 

We  come  now  to  the  consideration  of  the  influence  upon  the 
fatality  of  the  length  of  the  interval  between  the  onset  of  diph- 
theria and  the  first  injection  of  antitoxin.  In  experiments  upon 
animals  this  factor  is  decisive  in  determining  the  result.  It  is  the 
factor  which  Behring  from  the  first  has  put  in  the  foreground.  His 
claim  is  that  no  death  will  occur  from  diphtheria  if  antitoxin  is 
injected  in  sufficient  dose  at  the  beginning  of  the  disease,  and  that 
the  fatality  will  fall  under  5  per  cent,  if  the  treatment  in  proper 
manner  is  begun  before  the  third  day  of  the  disease. 

Of  course,  the  only  significance  of  this  great  emphasis  upon  the 
importance  of  early  treatment  is  as  an  expression  of  the  fact  that 
cure  is  rendered  more  difficult  the  larger  the  number  of  the  diph- 
theria bacilli,  the  greater  the  amount  and  intensity  of  their  toxins, 
the  greater  the  damage  already  inflicted  by  the  bacilli  and  their 
toxins,  and  the  more  serious  the  complications  and  secondary  infec- 

1  A  second  provisional  report  of  the  collective  investigation  instituted  by  the  Deutsche  medi- 
cinische  Wuchensehrift,  has  been. published  (Augusts,  1895),  but  too  late  for  consideration  in 
the  text  of  this  article.  Of  5833  cases  of  diphtheria  treated  with  serum,  tracheotomy  was  per- 
formed in  only  5.4  per  cent,  of  the  cases.  This  material  evidently  is  not  well  comparable  with 
the  great  mass  of  statistics,  chiefly  from  hospitals,  already  reported,  but  is  probably  repre- 
sentative of  the  experience  in  private  practice.  Of  the  cases  treated  with  serum  12.6  per  cent, 
were  under  two  years  of  age ;  69.1  per  cent,  were  between  two  and  ten  years  ;  and  18.3  per 
cent,  were  over  ten  years.  Of  the  4479  cases  treated  without  serum.  11.1  per  cent,  were  under 
two  years ;  60.5  per  cent,  were  between  two  and  ten  years ;  and  28.4  per  cent,  were  over  ten 
years  of  age  The  total  fatality  of  the  cases  treated  with  serum  was  9.6  per  cent.,  that  of  cases 
treated  without  serum  was  14.7  per  cent.  The  significance  of  this  difference  in  favor  of  serum 
is  increased  by  the  fact  that  81.7  per  cent,  of  the  serum-treated  cases  were  not  over  ten  years  of 
age,  Avhereas  only  71.6  per  cent,  of  the  cases  treated  without  serum  were  not  over  ten  years. 

The  fatality  of  the  iserum-treated  cases  uuder  two  years  of  age  was  21.8  per  cent.  (11.8  per 
cent,  when  the  treatment  was  begun  on  the  first  and  second  days  of  the  disease),  that  of  the 
cases  treated  without  serum  uuder  two  years  was  39.7  per  cent.  The  corresponding  figures  for 
ages  between  two  and  ten  are  for  serum  8.8  per  cent.,  and  without  serum  15.2  per  cent. ;  over 
ten  years  of  age,  for  serum,  4.1  per  cent.,  without  serum  3.7  per  cent.  These  results  would 
indicate  that  the  benefits  of  the  serum  treatment  are  greatest  in  infants  and  are  not  apparent 
in  adults.  I  think  it  is  probable  that  the  benefits  of  the  treatment  are  most  strikingly  mani- 
fested in  infants  and  young  children,  but  other  reports  show  that  adults  are  also  benefited. 

A  fuller  report  of  these  cases  is  promised. 
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tions.  There  is,  however,  no  absohite  parity  between  the  length  of 
time  the  disease  has  lasted  before  beginning  treatment  and  tlie  in- 
crease of  these  dangers.  One  case  may  become  desperate  Avithin 
forty-eight  honrs  after  the  onset,  and  another  may  present  no  grave 
symptoms  after  a  week's  duration.  The  virulence,  the  number,  and 
the  microbic  associations  of  the  infecting  bacilli,  and  especially  the 
local  and  general  susceptibilities  of  the  patient,  are  factors  no  less 
important  than  the  single  factor  of  time  in  influencing  the  issue. 

The  individual  peculiarities  of  each  case  must  be  considered.  If 
all  is  judged  according  to  one  simple  uniform  standard — antitoxin 
cures  the  case  or  it  does  not  cure  the  case — and  it  must  be  confessed 
this  is  all  which  seems  to  be  in  the  minds  of  many,  then  the  prac- 
titioner will  not  come  to  any  clear  conception  of  the  wonderful 
powers  of  the  healing  serum.  The  sins  of  some  observers  in  this 
matter  seem  incredible.  They  lump  together  indiscriminately  all 
of  their  cases,  including  those  complicated  with  measles,  scarlet 
fever,  tuberculosis,  and  other  diseases,  the  mixed  infections,  the 
anginas,  the  croups,  the  advanced  and  the  early  cases,  the  true  and 
the  false  diphtherias,  the  infants  and  the  adults,  and  throw  them 
into  the  scale  to  be  weighed  for  or  against  antitoxin.  An  unsuccess- 
ful  case  is  put  down  to  the  discredit  of  antitoxin  without  reference 
to  its  peculiarities.  On  the  basis  of  experience  in  treating  a  dozen 
cases  the  writer  bodily  attacks  results  established  by  the  careful  ob- 
servation of  hundreds  of  cases.  It  is  true  we  need  these  brute  fig- 
ures for  comparison  with  former  fatality  statistics  of  diphtheria, 
and  they  have  served  to  demonstrate  the  curative  efficacy  of  anti- 
toxin ;  but  reports  of  personal  experience  with  the  serum  treatment 
should  at  least  contain  the  data  for  an  intelligent  analysis  of  the 
cases  treated.  Such  analysis  is  requisite  in  order  to  reveal  the  full 
scope  and  capabilities  of  the  new  treatment.  We  have  already  seen 
that  the  study  of  the  cases  with  reference  to  laryngeal  involvement 
has  brought  to  light  evidence  in  favor  of  the  serum  treatment  more 
convincing  than  that  derived  from  the  gross  statistics  of  all  cases 
treated,  and  evidence  of  a  kind  which  meets  many  of  the  objections 
which  have  been  urged  against  the  interpretation  of  the  gross  statis- 
tics as  demonstrative  of  the  efficacy  of  antitoxin.  We  shall  now 
see  that  the  analysis  of  the  cases  according  to  the  day  of  the  disease 
on  which  the  serum  treatment  is  begun  almost,  if  not  completely, 
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substantiates  Behring's  original  claims,  astounding  as  they  seemed 
to  be. 

There  is,  of  course,  in  many  cases  considerable  uncertainty  as  to 
the  exact  duration  of  the  disease  at  the  time  when  the  patient  is 
first  seen  by  the  physician.  The  statements  of  parents,  or  of  those 
in  charge  of  the  children,  are  often  the  only  evidence  on  this  point 
which  can  be  obtained.  Satisfactory  information  will  be  particu- 
larly difficult  to  obtain  in  the  class  of  patients  in  the  diphtheria 
wards  of  hospitals,  these  patients  being  chiefly  the  children  of 
laborers.  We  are  also  to  consider  that  a  diphtheric  aflPection  of  the 
throat  may  exist  without  such  manifest  disturbance  as  to  attract 
even  intelligent  observation,  or  it  may  be  mistaken  for  a  simple 
sore-throat.  A  tabulation  of  cases  of  diphtheria  according  to  the 
day  of  beginning  treatment  will  be,  therefore,  only  of  relative 
value ;  but  we  may  fairly  assume  that  the  duration  of  tlie  disease 
will  very  rarely,  if  ever,  be  shorter,  but  often  longer  than  that 
stated. 

In  the  excellent  reports  on  antitoxin  treatment  from  the  Paris 
hospitals  the  cases  are  not  analyzed  according  to  the  day  of  begin- 
ning treatment,  as  Roux,  whose  scheme  of  classification  has  been 
followed  by  most  other  French  writers,  stated  in  his  original  article 
that  it  was  practically  impossible  to  obtain  trustworthy  statements 
on  this  point  from  parents  of  the  children.  Most  of  the  reports, 
therefore,  which  enter  into  Table  IV.,  are  from  German  and  Eng- 
lish sources. 

The  statements  as  to  the  day  of  the  disease  are  entirely  from  in- 
formation obtained  from  parents  and  others,  and  are  not  estimates 
on  the  part  of  the  physician,  although  in  several  instances  the  re- 
porter says  that  the  condition  of  the  patient  plainly  indicated  a 
longer  duration  of  the  disease  than  that  assigned  by  the  parents 
and  put  down  in  the  report.  It  will  be  observed  that  not  all  of 
the  reports  in  the  table  fit  into  anyone  system  of  classification,  and, 
therefore,  not  all  can  be  summarized  in  a  single  table.  In  each 
space  the  higher  number  is  the  total  number  of  cases  belonging  to 
the  heading,  and  the  lower  is  the  corresponding  number  of  deaths. 
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Table  IV. — Fatality  according  to  the  Day  of  Disease  upon 
WHICH  Antitoxin  is  Injected. 

In  each  space  the  higher  number  is  the  total  number  of  cases  treated  on  the  correspond- 
ing day,  and  the  lower  number  is  that  of  the  deaths. 
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Fatality  for  first  three  days 
was  1.4  per  cent. 

Of  37  severe  and  moderately 
severe  cases  injected  during 
the  first  three  daj-s  of  the  dis- 
ease. S  died  (21.6  p.ct.).  The 
results  following  injection 
begun  after  the  third  day 
were  less  favorable. 

All  of  the  three  fatal  cases  of 
the  first  day  were  far  ad- 
vanced on  admission,  there- 
fore the  statements  of  the 
parents  as  to  tlie  date  of  be- 
ginning of  the  disease  were 
probably  erroneous  (Bagin- 
sliy).  Mortality  for  first  three 
days  was  8.9  per  cent, 

Treatment  begun  on  the  1st 
or  2d  day  in  nearly  all  cases. 

Treatment  begun  on  the  3d 
or  later  day  in  nearly  all 
cases. 


Four  cases  were  still  under 
treatment  at  date  of  report. 


Private  practice.  The  single 
fatal  case  died  of  complica- 
tions after  cessation  of  the 
diphtheria. 


The  three  fatal  cases  were  not 
treated  until  after  the  dis- 
ease had  existed  for  8  to  14 
days.  Private  practice. 

The  two  deaths  were  infants 
ly,  years  and  13  months  old, 
with  advanced  laryngeal 
diphtheria  on  day  of  admis- 
sion, presumably,  therefore, 
treated  after  2d  or  3d  day, 
although  this  is  not  stated. 

A  girl,  10  years  old,  whose 
brother  and  sister  had  re- 
cently died  of  diphtheria, 
developed  diphtheria  while 
imder  observation  in  the 
hospital.  Antitoxin  was  at 
once  injected,  and  the  next 
day  membrane  was  smaller, 
temp,  normal,  and  recovery 
promptly  followed. 
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Of  the  two  fatal  cases,  in  one 
the  treatment  began  on  the 
4th  and  in  the  other  on  the 
5th  day.  Private  practice. 

The  deaths  are  given  for  the 
1st  and  2d.  the  3d  and  4th 
and  the  5th,  6th  and  after 
6th  day  respectively. 

Of  the  5  undetermined  cases 
the  statement  is  that  they 
had  been  ill  several  days  be- 
fore the  injection. 

Eighty-nine  of  these  cases 
were  treated  at  their  homes, 
and  25  in  hospitals.  They 
were  mostlv  children. 


Of  the  2  fatal  cases  in  which 
it  is  stated  the  injection  was 
made  on  the  second  day,  in 
one  there  were  on  admission 
advanced  laryngeal  and 
nasal  diphtheria  with  glan- 
dular swellings,  and  in  the 
other  thick  membranes  in 
the  throat,  nasal  discharge, 
and  glandular  swellings. 

Private  practice. 

Xo  details  given  of  fatal  case 
said  to  be  treated  on  first 
day  of  the  disease,  but  it  is 
noted  that  the  determina- 
tion of  the  dav  was  very  un- 
certain in  the  class  oi"  pa- 
tients (children  of  laborers) 
admitted. 

Of  the  2  fatal  cases  in  which 
it  is  stated  the  injection  be- 
gan on  the  2d  day,  one  was 
admitted  with  croup,  and 
died  18  hours  afterward;  the 
other  died  a  month  after  dis- 
appearance of  the  local 
diphtheria  with  albumin- 
uria and  broncho-pneu- 
monia. 


The  following  table  is  the  summary  of  the  19  reports  of  the 
preceding  table,  in  Avhich  the  number  of  the  eases,  with  the  results 
corresponding  to  the  day  of  the  disease  on  which  antitoxin  treat- 
ment was  begun,  is  given  for  each  day  up  to  and  after  the  sixth 


day  : 
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19  reports. 

Total. 

1st  day. 

2d  day. 

3d  day. 

4th  day. 

5th  day. 
116 

6tbday.j6,t?ay. 

Unde- 
termined. 

Cases   . 

1489 

222 

456 

311 

168 

44 

104 

(68) 

Deaths 

212 

5 

37 

42 

32 

34 

15 

35 

(12) 

Percentages 

14.2 

2.2 

8.1 

13.5 

19 

29.3 

34.1 

33.7 

(17.6) 

Including  with  the  preceding  19  reports  those  of  Schroder, 
Blumenfeld,  and  Rapmnnd,  we  have  the  following  table,  which 
gives  the  results  of  antitoxin  treatment  begun  on  the  first  and 
second,  on  tiie  third  and  fourth,  and  after  the  fourth  day. 


22  reports. 

Total. 

1st  and  2d 
day. 

3d  and  4th 
day. 

After  4th 
day. 

Undeter- 
mined. 

Cases 

1702 

814 

534 

286 

(68) 

Deaths 

229 

40 

81 

91 

(12) 

Percentages 

13.5 

5.5 

15.2 

31.8 

(17.6 

It  may  also  be  computed  from  the  table  that  of  1729  cases  of 
diphtheria  with  a  fatality  of  14.9  per  cent.,  1115  ca,ses  treated  with 
antitoxin  during  the  first  three  days  of  tlie  disease  yielded  a  fatality 
of  8.5  per  cent.,  whereas  546  cases  in  which  antitoxin  was  first  in- 
jected after  the  third  day  of  the  disease  yielded  a  fatality  of  27.8 
per  cent.  Of  232  cases  in  which  treatment  was  begun  on  the  first 
day,  5  (2.15  per  cent.)  died  ;  of  492  cases  in  ^vhich  treatment  was 
begun  on  the  second  day,  38  (7.7  per  cent.)  died ;  of  331  cases  in 
which  treatment  was  begun  on  the  third  day,  43(13  per  cent.)  died. 

As  is  well  known,  the  fatality  from  diphtheria  by  any  approved 
method  of  treatment  is  smaller  the  earlier  in  the  disease  the  treat- 
ment is  begun.  This  is  clearly  shown  in  the  following  table  from 
the  statistics  of  V.  Hirsch  of  the  cases  treated  in  the  surgical  clinic 
in  Berlin  for  ten  years  preceding  August,  1894,  and,  of  course,  be- 
fore the  employment  of  antitoxin.  The  results  are  according  to 
the  day  of  the  disease  on  which  treatment  was  begun. 


1st  day. 

1 

2d  day. 

3d  day.  4th  day.  5th  day.  6th  day. 

7th  and 
8th  day. 

After 
8th  day. 

Cases    . 

.   '     241 

405 

1 
323          416           203 

525    - 

506 

239 

Deaths 

44 

92 

■  124  ■         223           136 

219 

367 

191 

Percentages 

.   1       18.3 

22.7 

38.1         53.6          67 

67.4 

72.5 

81.6 

Am  Phy 

24 
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The  preceding  table  is  uot  iateiided  to  serve  as  a  standard  of  com- 
parison for  my  tables  giving  the  results  of  cases  treated  by  anti- 
toxin, as  the  classes  of  cases  in  the  two  groups  are  not  comparable. 

Philip'  has  reported  from  Baginsky's  service  the  results  of  treat- 
ment before  the  use  of  antitoxin,  begun  in  the  earlier  stages  of 
diphtheria,  the  patients  being  brothers  and  sisters  of  children  with 
diphtheria,  who  were  examined  for  Loeffler  bacilli,  so  that  oppor- 
tunity was  given  for  recognition  of  the  disease  at  its  onset.  The 
fatality  was  10.5  per  cent,  lower  in  those  cases  recognized  and 
treated  early  than  in  the  others.  The  fatality  of  the  cases  treated 
by  Baginsky  with  serum  during  the  first  three  days  of  the  disease 
was  32.2  per  cent,  lower  than  the  preceding  average  fatality  of 
cases  not  treated  with  serum.  Plainly  some  more  potent  healing 
factor  than  merely  that  of  early  treatment  was  present.  The  only 
difference  in  the  methods  of  treatment  of  the  two  groups  of  cases 
was  the  use  of  antitoxin  in  the  one  and  its  absence  in  the  other. 

Kohts,  an  opponent  of  the  serum  treatment,  at  the  recent  Con- 
gress for  Internal  Medicine  in  Munich,  claims  for  his  method  of 
local  treatment  no  deaths  among  cases  treated  on  the  first  day  of  the 
disease.  For  later  davs  his  results  are  much  higher  than  those  in 
the  serum  statistics.  The  percentages  of  deaths,  according  to  the 
day  of  beginning  his  treatment,  as  given  by  Kohts,  without  a  state- 
ment of  the  number  of  cases  treated,  are  as  follows :  first  day,  0 ; 
second  day,  20  per  cent. ;  third  day,  47  per  cent. ;  fourth  day,  55 
per  cent. 

Table  IV.  shows  that  out  of  232  cases  in  which  it  is  alleged  that 
antitoxin  was  injected  on  the  first  day  of  the  disease,  5  died.  As  a 
matter  of  fact,  however,  the  assumed  duration  of  the  disease  in  each 
of  these  fatal  cases  is  doubtful,  as  it  rests  solely  on  the  statements 
of  parents  or  those  who  care  for  the  children,  and  is  apparently  con- 
tradicted in  at  least  the  three  cases,  concerning  which  any  details 
are  given,  by  the  condition  of  the  patient  on  admission.  Bagin- 
sky's three  cases  (Xos.  311,  479,  and  511  of  his  table)  when  ad- 
mitted were  far  advanced  in  the  disease,  with  extensive  membran- 
ous exudate,  cyanosis,  and  very  bad  general  condition.  Hager's 
case  may  mote  readily  be  accepted,  as  it  occurred  in   private  prac- 

1  Philip  :  Arch.  f.  Kinderheilk.,  Bd.  xvi. 
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tice  ;  but  here  the  patient  died  after  disappearance  of  the  diphtheria, 
from  complications,  whether  or  not  referable  to  the  diphtheria  is 
not  stated.  Of  the  fifth  fatal  case  reported  by  Van  Nes  no  details 
are  given  in  such  form  that  the  case  can  be  identified  from  his  de- 
scription ;  but  he  himself  places  little  reliance  upon  the  alleged 
duration  of  the  disease  in  the  class  of  jiatients  admitted  to  the 
hospital,  these  being  the  children  of  laborers. 

I  am  not  aware  of  the  report  of  any  fatal  case  of  diphtheria 
properly  treated  by  antitoxin  within  the  first  twenty-four  hours 
after  the  beginning  of  the  disease  in  which  the  duration  was  posi- 
tively determined.  A  case  reported  by  Ritter  may  be  such,  but 
the  observation  of  Kurth,  already  cited,  illustrates  the  difficulty 
of  precise  determination  of  the  date  of  onset  of  diphtheria.  There 
are,  however,  many  such  cases  of  prompt  recovery  reported  as  that 
quoted  from  Hall  in  Table  IV. 

It  is  noteworthy  that  the  percentage  of  deaths  in  814  cases,  in 
which  treatment  was  begun  before  the  third  day  of  the  disease,  is 
only  5.5.  If  we  make  allowance  for  the  fact  that  the  assigned 
duration  of  the  disease  can  scarcely  be  shorter,  but  may  readily  be 
longer  than  the  actual  duration,  then  our  tabulation  of  1702  cases 
of  diphtheria,  according  to  the  day  of  begini.ing  treatment,  nearly 
verifies  Behring's  original  prediction.  I  do  not,  however,  consider 
that  it  is  justifiable  from  so  small  a  number  of  cases  and  from 
material  of  the  kind  composing  our  table,  to  draw  any  definite  con- 
clusions as  to  the  exact  percentages  of  deaths  according  to  the  date 
of  beginning  treatment. 

According  to  the  table,  the  percentage  of  deaths  in  cases  in  which 
the  serum  treatment  is  begun  on  the  third  and  fourth  days  of  the 
disease  is  nearly  three  times  greater  than  that  in  cases  treated  on 
the  first  and  second  days,  and  the  percentage  after  the  third  day  is 
three  and  one-fourth  times  greater  than  that  of  cases  treated  within 
the  first  three  days. 

We  are,  of  course,  not  to  infer  from  these  results  that  antitoxin 
may  not  be  beneficial  when  administered  after  the  third  and  fourth 
days  of  the  disease.  There  are  cases  which  are  still  mild  after  this 
duration,  but  which  subsequently  become  serious,  and  even  in  des- 
perate cases  antitoxin  holds  out  some  hope  of  cure. 

It  is  apparent  that  the  largest  proportion  of  cures  by  antitoxin  are 
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to  be  expected  from  private  practice  among  those  who  call  the 
physician  in  at  an  early  stage  of  the  disease.  While  a  similar 
statement  may  be  made  concerning  any  other  snitable  method  of 
treatment,  it  is  not,  I  believe,  true  in  the  same  measure  as  for  the 
serum  treatment. 

The  main  purpose  of  this  article  has  been  the  study  of  the  evi- 
dence thus  far  published  concerning  the  curative  power  of  antitoxin 
in  diphtheria.  I  do  uot  propose  to  consider  the  practical  points 
relating  to  the  employment  of  antitoxin,  nor  to  consider  in  detail 
the  sj^ecific  effects  of  injection  of  the  healing  serum.  There  has 
been  much  diversity  of  opinion  as  to  these  effects,  and  I  shall  present 
briefly  the  principal  points  Avhich  seem  to  me  to  be  established. 

Most  writers  approve  of  the  continuance  of  such  measures  of  local 
and  general  treatment  as  have  hitherto  been  found  to  be  useful,  but 
recommend  the  avoidance  of  all  irritating  and  caustic  local  appli- 
cations. 

The  injection  of  the  serum  may  be  followed  in  a  few  hours  by 
local  pain,  swelling,  and  rednesSj,  but  there  is  no  danger  of  abscess- 
formation  if  the  serum  is  uncontaminated  and  proper  antiseptic  pre- 
cautions are  taken.  In  over  3000  injections  Martin  observed  the 
formation  of  an  abscess  only  three  times. 

In  twenty-four  to  forty-eight  hours  after  the  injection  the  gen- 
eral condition  is  remarkably  improved  in  the  great  majority  of 
those  patients  who  are  in  a  condition  to  be  benefited  at  all  by 
antitoxin.  This  general  improvement  is  accompanied  by  a  fall  of 
temperature,  which  may  be  a  critical  fall,  especially  if  the  disease  is 
not  far  advanced ;  often  it  is  a  fall  by  lysis.  Some  hold  that  there 
may  be  a  temporary  rise  of  temperature  as  an  immediate  effect  of 
the  injection.  Accompanying  the  fall  of  temperature  is  improve- 
ment of  the  pulse  as  to  frequency  and  tension,  but  the  heart's  action 
may  for  some  time,  even  into  the  period  of  convalescence,  remain 
weak. 

In  the  favorable  cases  the  local  diphtheritic  process  is  arrested, 
usually  within  the  first  twenty-four  hours  after  the  injection.  Mem- 
brane may  appear  upon  spots  previously  inflamed  and  invaded  by 
the  bacilli,  but  otherwise  there  is  no  extension  of  the  membrane  in 
the  majority  of  the  cases  which  are  benefited.  The  area  covered  by 
membrane  becomes  sharply  demarcated,  and  the  swelling  of  adjacent 
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mucous  membrane  disappears.  The  membrane  may  disappear  by 
rapid  separation  or  by  gradual  softening.  Sometimes  it  persists  for 
several  days  after  disappearance  of  all  other  local  disturbance. 
Large  membranous  casts  are  coughed  up  from  the  larynx,  trachea, 
and  bronchi  under  the  serum  treatment  more  frequently  than  under 
former  methods.  The  rapid  separation  of  the  membrane  in  the 
lower  air-passages  may  cause  sudden  increase  of  stenotic  symptoms. 
Nasal  discharge  is  lessened. 

-  The  swelling  of  the  glands  in  the  neck  and  the  surrounding 
oedema  disappear,  so  far  as  these  are  not  referable  to  secondary 
infectious. 

The  most  uncertainty  prevails  as  to  the  influence  of  antitoxin  in 
preventing  the  three  most  important  complications  or  sequelae  of 
diphtheria  :  nephritis,  heart-failure,  and  paralysis.  The  weight  of 
evidence  is  that  genuine  nephritis  is  far  less  common  in  cases  treated 
by  antitoxin  sufficiently  early  than  under  other  methods  of  treat- 
ment ;  but  it  is  questionable  whether  albuminuria  is  less  common, 
although  it  is  considered  to  be  by  Kossel,  Roux,  and  others.  If 
there  is  an  albuminuria  in  any  way  directly  referable  to  the  in- 
jection of  the  serum,  and  this  is  by  no  means  establislied,  it  is 
simple  albuminuria,  with,  perhaps,  a  few  narrow  hyaline  casts,  but 
without  evidence  of  any  serious  damage  to  the  kidney.  Peptonuria, 
it  is  claimed  by  Hecker,  is  an  effect  of  the  serum,  but  it  is  without 
clinical  significance.  Albuminuria  is  such  an  extremely  common 
symptom  of  diphtheria  that  it  must  be  very  difficult  to  determine 
that  it  can  be  referred  to  the  serum  in  any  case. 

Many  writers  emphasize  especially  the  favorable  influence  of 
antitoxin  upon  the  heart,  but  there  are  some  who  have  observed 
that  with  decided  improvement  in  all  other  symptoms  the  force  of 
the  heart  may  still  remain  weak  and  occasion  anxiety.  Baginsky's 
experience  is  that  the  minor  disturbances  of  the  cardiac  action  are 
not  less  frequent  in  cases  treated  with  serum — they  appear  to  be 
even  more  frequent,  as  a  larger  number  of  cases  survive — but  that 
actual  death  from  heart-faihn*e  is  far  less  common  in  the  serum 
cases  than  in  others. 

Post-diphtheric  paralyses  may  occur  in  cases  treated  with  serum 
as  early  as  the  second  or  third  day  of  the  disease.  Whether  they 
occur  in  cases  treated  within  the  first  twentv-four  hours  is  not  cer- 
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taiu.  Probably  they  do  not.  According  to  some,  paralysis  is  even 
more  common  in  the  serum  cases  than  under  former  methods  of 
treatment.  This  is  doubtful ;  but  if  true,  it  may  be  attributed  to 
the  survival  of  a  larger  proportion  of  cases. 

It  is  apparent  from  what  has  been  said  that  antitoxin  is  most 
strikingly  beneficial  in  progressive  fibrinous  diphtheria,  and  espe- 
cially in  the  prevention  and  cure  of  laryngeal  diphtheria.  In  septic 
diphtheria  the  serum  treatment  is  of  little  avail. 

Antitoxic  serum  may  produce  unpleasant  eifects,  but  these  do  not 
involve  danger  to  the  patient.  They  are  in  all  probability  referable 
to  the  serum  as  such  and  not  to  the  healing,  so-called  antitoxic, 
substance  contained  in  the  serum.  The  most  common  undesired 
effect  is  some  form  of  exanthem,  usually  erythema  and  urticaria, 
sometimes  an  eruption  like  measles  or  scarlatinal  rash.  The  same 
exanthems  have  been  observed  by  Bertin  after  the  injection  of 
ordinary  serum  of  the  horse,  and  by  Richardiere  after  injection  of 
Marmorek's  anti-streptococcus  serum.  The  serum  from  some  horses 
is  more  likely  to  cause  these  exanthems  than  that  from  others,  and 
there  may  be  individual  idiosyncrasies  favoring  their  occurrence. 
Some  writers  report  the  occurrence  of  an  exanthem  in  not  more  than 
5  per  cent,  of  their  cases,  others  have  observed  them  in  over  50  per 
cent,  of  the  cases  treated  with  serum.  They  may  l)e  localized  in  the 
neighborhood  of  the  seat  of  injection  or  extend  from  that  over  the 
greater  part  of  the  body,  or  make  their  first  appearance  at  a  distance 
from  the  point  of  injection.  Often,  without  noticeable  fever,  they 
may  be  accompanied  by  considerable  elevation  of  temperature  and 
by  pain  and  swelling  in  the  joints.  A  rarer  but  more  severe  form 
of  serum  exanthem  resembles  erythema  multiforme,  and  when  this 
is  accompanied,  as  it  may  be,  by  high  fever  and  severe  pain  in  the 
bones  and  joints,  with  swelling  of  the  joints,  the  condition  of  the 
patient  may  really  seem  serious.  But  these  patients  recover.  Some 
have  attributed  a  petechial  eruption  to  injection  of  the  serum,  but 
this  may  occur  iu  diphtheria  without  serum  treatment. 

These  occasional  untoward  effects  of  the  healing  serum  are 
annoying,  but,  being  unattended  with  danger  to  life  and  without 
serious  consequences,  they  do  not  coutraiudicate  the  use  of  the  serum. 

There  have  been  a  few  cases  reported  in  which  the  writers,  with- 
out any  satisfactory  evidence  whatever,  have  referred  the  death  of 
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the  patient  to  the  use  of  the  seruui.  The  essential  harmlessness  of 
the  serum  lias  been  demonstrated  bv  over  a  hundred  thousand  in- 
jections,' and  if  future  investigations  should  show  that  through  some 
idiosyncrasy  on  the  part  of  the  patient  death  ever  is  attributable  to 
the  injection  of  the  serum,  this  would  probably  count  for  about  as 
much  as  the  rare  deaths  from  the  use  of  ether  or  chloroform.  I 
shall  leave  untouched  the  question  of  the  immunizing  properties  of 
antitoxin. 

The  principal  conclusion  which  I  would  draw  from  this  paper  is 
that  our  study  of  the  results  of  the  treatment  of  over  seven  thousand 
cases  of  diphtheria  by  antitoxin  demonstrate  beyond  all  reasonable 
doubt  that  anti-diphtheric  serum  is  a  specific  curative  agent  for 
diphtheria,  surpassing  in  its  efficacy  all  other  known  methods  of 
treatment  for  this  disease.     It  is  the  duty  of  the  physician  to  use  it. 

The  later  reports  show  in  general  a  decided  improvement  in  the 
results  of  the  treatment  over  the  earlier  ones,  and  there  is  every 
reason  to  believe  that  the  results  of  the  second  year's  employment 
of  the  new  treatment  will  make  a  much  more  favorable  showing 
than  those  of  the  first  year.  We  shall  come  to  a  clearer  understand- 
ing of  the  mode  of  action  of  the  healing  serum.  Improvements  in 
the  methods  of  preparation  and  preservation  of  the  serum,  and 
possibly  the  separation  of  the  healing  substance,  at  least  from  other 
ingredients  which  produce  the  undesired  eifects,  may  be  expected. 

The  discovery  of  the  healing  serum  is  entirely  the  result  of  labora- 
tory work.  It  is  an  outcome  of  the  studies  of  immunity.  In  no 
sense  was  tlie  discovery  an  accidental  one.  Every  step  leading  to 
it  can  be  traced,  and  every  step  was  taken  with  a  definite  purpose 
and  to  solve  a  definite  problem. 

These  studies  and  the  resulting  discoveries  mark  an  epoch  in  the 
history  of  medicine.  It  should  be  forcibly  brought  home  to  those 
whose  philozoic  sentiments  outweigh  sentiments  of  true  pliilan- 
thropy  that  these  discoveries,  which  have  led  to  the  saving  of 
untold  thousands  of  human  lives,  have  been  gained  by  the  sacrifice 
of  the  lives  of  thousands  of  animals,  and  by  no  possibility  could 
have  been  made  without  experimentation  upon  animals. 

1  This  would  seem  to  be  at  least  a  moderate  estimate,  as,  writing  Xovember  20, 1894,  Behrlng 
says  that  there  had  been  up  to  that  date  certainly  over  40,000  injections  (Das  neue  Diphtherie- 
mlttel,  von  Dr.  Behring,  Berlin,  1894,  p.  25). 
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Dr.  Mason  :  Dr.  Welch  has  stated  so  clearly  and  fully  the  arguments  for 
and  against  the  antitoxin  treatment  that  I  will  not  dwell  on  those  points.  I 
will  simply  present  facts  in  relation  to  the  series  of  cases  which  we  have  had 
under  treatment  in  the  diphtheria  department  of  the  Boston  City  Hospital, 
where  we  began  to  use  serum  in  December  last.  I  will  state  beforehand  that 
this  department  is  a  large  one.  It  receives  annually  one-third  to  one-quarter  of 
the  diphtheria  cases  which  are  reported  to  the  Board  of  Health  in  Boston. 
This  includes  a  large  proportion  of  the  worst  cases,  cases  which  are  sent  to  us 
often  as  a  last  resort,  for  tracheotomy,  intubation,  or  other  treatment.  The 
cases  we  have  had,  to  judge  from  the  past  years,  have  been  severe  cases.  The 
mortality,  which  I  estimated  during  a  period  of  ten  years,  was  from  40  to  52 
per  cent.  About  one-third  of  all  these  have  come  to  intubation  or  tracheotomy. 
Each  member  of  the  hospital  staff  takes  his  turn  for  a  period  of  one  or  two 
months,  as  it  may  be.  I  speak,  therefore,  for  my  colleagues  as  well  as  for 
myself. 

From  December  12,  1894,  to  May  14th  of  the  current  year,  306  patients 
were  admitted.  There  were  81  deaths,  or  a  mortality  of  26. 4  per  cent.,  which 
is  a  reduction  of  nearly  one-half  in  the  mortality.  The  operative  cases  num- 
bered 31  with  a  mortality  of  19,  or  61  per  cent.,  which  was  a  reduction  of 
about  one-third  in  the  mortality  rate  of  previous  j^ears  from  tracheotomy  and 
intubation.  Comparing  that  series  of  cases  with  the  cases  for  a  like  period  in 
the  year  previous,  from  December  12,  1893,  to  May  12,  1894,  there  were  258 
cases  admitted  which  gave  the  bacteriological  diagnosis  of  diphtheria.  There 
were  also  admitted  58  cases  which  did  not  present  the  Klebs-Loeffler  bacillus 
— mostly  cases  of  acute  follicular  tonsillitis.  The  mortality  for  th's  series  of 
258  cases  of  diphtheina  was  44  per  cent.  This  gives  a  reduction  of  about  40 
per  cent,  in  the  mortality  between  this  year  and  last  year. 

There  is  another  way  in  which,  perhaps,  the  efficacy  of  this  serum  may  be 
approximately  estimated,  and  that  is  the  result  upon  the  death-rate  of  the  city 
at  large.  Of  course,  that  is  open  to  more  sources  of  error  than  the  hospital 
figures.  But  in  the  city  of  Boston  the  mortality  during  the  last  four  months, 
January  1st  to  May  1st,  has  been  14  per  cent,  from  diphtheria  as  against  31 
per  cent,  in  the  previous  year.  Dr.  Welch  has  suggested  that  many  mild  cases 
may  be  included  in  the  figures  of  health  officials.  Fourteen  per  cent,  is  very 
low  for  the  city  of  Boston  as  compared  with  the  last  ten  or  fifteen  years,  when 
the  mortality  has  never  been  less  than  25  per  cent.  There  is  one  other  source 
of  fallacy  which  comes  in  with  regard  to  the  city  statistics,  which  is,  that  recently 
there  have  been  appointed  forty  school  inspectors  to  examine  the  throats  of  all 
ailing  children  in  order  to  eliminate  from  schools  the  element  of  danger  arising 
from  unsuspected  diphtheria.  Such  cases  are  mild,  but  if  they  present  the 
diphtheria  bacilli  they  are  immediately  reported  to  the  Board  of  Health. 
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Still,  allowing  for  these  mild  cases,  I  think  the  showing  appears  to  be  very 
favorable. 

Not  only  are  we  impressed  by  the  special  effect  of  the  serum  treatment  upon 
individual  patients,  but  also  by  the  general  appearance  of  the  diphtheria  ward, 
the  relative  comfort  and  contentment  of  the  children.  Instead  of  going  into  a 
ward  with  dread,  as  we  have  done  in  former  years,  to  find  a  large  number  of 
pallid,  strangling,  or  moribund  children,  we  now  enter  a  ward  presenting  a 
very  different  appearance,  and  I  think  that  all  of  our  physicians  undertake 
this  service  now  with  much  greater  confidence  and  satisfaction  than  they  ever 
have  done  before.  The  moral  effect  upon  the  attendants  is  good.  It  has  been 
noticeable  in  former  years  that  the  house-officers  and  nurses  attending  so  many 
bad  cases  of  diphtheria  for  a  period  of  several  weeks  have  sometimes  become 
nervous,  and  have  taken  the  disease.     That  has  changed  for  the  better. 

Immunization  we  attempt  to  a  certain  extent.  Apparently  the  period  of 
immunization  is  a  short  one.  At  the  outset  we  used,  I  think,  too  small  an 
amount  of  serum  in  immunizing  nurses  and  house-officers.  There  have  been 
two  cases  in  which  diphtheria  developed  in  spite  of  small  immunizing  injections. 

The  effect  of  this  method  of  treatment  upon  the  progress  of  epidemics,  upon 
the  "stamping  out"  of  diphtheria,  cannot  be  known  at  the  present  time. 

As  to  one  or  two  of  the  special  points  which  Dr.  Welch  has  mentioned : 
The  effect  on  the  membrane  is  certainly  notioeable  in  many  cases.  The  mem- 
brane may  not  curl  up,  but  it  does  become  more  definitely  limited.  I  think 
the  suggestion  that  this  mode  of  cure  does  not  differ  from  the  course  of  nature 
will  hardly  be  borne  out  by  the  observation  of  cases.  They  do  pursue  a  much 
more  rapid  course  than  in  the  natural  progress  of  the  disease  ;  that  is,  in  its 
severe  forms.  The  patients  get  rid  of  the  membrane  sooner,  are  able  to  sit  up 
in  bed,  perhaps  the  next  day;  they  lose  their  pallor,  the  fetor  disappears,  and 
convalescence  ensues  very  promptly. 

With  regard  to  the  number  of  light  cases  on  which  statistics  are  based,  I 
spoke  of  that  in  reference  to  the  general  city  statistics,  but  I  think  it  hardly 
applies  in  our  hospital.  The  cases  are  bad  and  the  average  severity  is  great, 
as  is  shown  by  the  number  which  require  intubation  or  tracheotomy  at  the 
outset.  Under  the  serum  treatment  the  proportion  of  tracheotomies  and  in- 
tubations has  diminished  materially,  and  the  result  of  these  operations  has 
been  more  favorable  to  the  extent  of  perhaps  one-third.  Of  course,  a  much 
more  favorable  result  can  be  expected  when  the  serum  is  administered  on  the 
first,  second  or  third  day,  than  later.  We  seldom  see  our  cases  before  the 
third  day. 

Dr.  George  Gr.  Sears,  now  in  charge  of  our  diphtheria  department,  has 
given  me  a  detailed  statement  with  reference  to  the  time  of  coming  under 
treatment,  applications  made,  results,  and  so  forth  ;  but  I  will  not  dwell  upon 
these  details. 

Paralyses  have  occurred,  but  I  think  in  a  smaller  proportion  of  cases  than 
before.  We  know  little  about  the  cause  of  paralysis  in  diphtheria,  why  cer- 
tain individuals,  in  mild  as  well  as  in  severe  cases,  suffer  from  it.     I  do  not 
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think  we  are  in  a  position,  as  yet,  to  say  whether  it  is  due  to  the  toxin  or  to 
some  element  contained  in  the  toxin,  not  yet  isolated,  to  which  few  are  sus- 
ceptible. 

The  nature  of  epidemics,  as  Dr.  Welch  states,  varies.  Cases  may  be  more 
severe  in  one  year,  perhaps,  than  in  a  previous  year,  but  if  we  consider  the 
fact  that  for  ten  or  twelve  years  there  has  been  a  very  large  mortality,  and 
that  the  type  in  Boston  has  been  a  ver5'  severe  one,  I  think  that  this  year  we 
cannot  consider  the  variation  as  an  important  element.  Certainly  the  cases 
admitted  to  the  hospital  have  been  just  as  bad  in  appearance  as  ever  before. 

As  far  as  my  own  opinion  goes,  this  treatment  is  most  valuable.  The  ulti- 
mate test  of  course,  as  with  tuberculin,  must  be  the  result  of  clinical  experi- 
ence. 

Dr.  Jacobi  :  I  am  certainly  favorably  impressed  with  the  effects  on  the 
treatment.  But,  as  Dr.  Welch  has  pointed  out,  small  numbers  of  cases,  even 
the  numbers  now  at  our  disposal,  are  not  sufficient  to  allow  us  to  come  to  any 
final  conclusion  about  it.  We  do  not  want  hundreds,  but  thousands  of  cases, 
in  different  years  and  different  seasons.  There  have  been  seasons  in  which 
other  treatments  have  been  just  as  successful.  I  know  of  40  successive  cases  of 
diphtheria  in  a  public  institution,  in  which  the  bacillus  was  found,  39  of  which 
got  well  one  after  another  without  antitoxin.  I  know  of  j'ears  where  a  dozen 
of  cases  would  get  well  one  after  another  under  other  treatment.  When  I 
offered  antitoxin  to  a  number  of  mj'  medical  friends  in  New  York,  some  of  them 
took  it,  and  some  of  them  refused  it.  They  said  they  were  perfectly  satisfied 
with  the  results  of  mercurial  treatment,  such  as  had  been  in  vogue  in  New  York 
since  1884,  where  fairly  large  doses  of  bichloride  are  given,  largely  diluted,  at 
short  intervals.  A  number  of  practitioners  do  not  believe  that  they  can  improve 
their  results  by  resorting  to  another  treatment.  But  more  than  simply  New 
York  experience  points  in  this  direction.  A  highly  esteemed  practitioner  and 
lecturer,  in  the  College  of  Melbourne,  Dr.  Bennie,  wrote  an  article  a  short 
time  ago,  in  which  he  reported  the  results  of  his  treatment  of  diphtheria.  He 
saj's  that  since  he  adopted  the  bichloride  of  mercury  treatment,  according  to  the 
plan  detailed  by  me  some  eleven  years  ago,  his  mortality  had  been  reduced  to 
about  5  or  6  per  cent.  This  mortality  extends  over  a  number  of  j^ears,  so  that 
it  is  not  only  in  favorable  years,  but  in  unfavorable  years  also.  I  am  favorably 
impressed  with  the  new  treatment,  but  we  must  not  forget  that  there  are  almost 
none  of  those  who  have  published  large  numbers  of  cases,  but  who  have  added 
something  to  the  antitoxin  treatment.  One  of  the  most  enthusiastic  men  is 
Baginsky.  In  all  of  his  525  cases  he  combines  the  antitoxin  with  his  old  local 
treatment,  frequent  mild  disinfectant  washes  to  the  nose  and  throat,  and  insists 
upon  not  giving  them  up.  My  advice  to  those  in  New  York  who  have  asked  it, 
has  been  not  only  to  use  the  antitoxin,  but  to  continue  the  mercurial  treatment 
as  well.  I  am  a  practical  man,  and  as  such  I  want  to  save  my  patients,  and 
knowing  how  much  I  have  succeeded  in  doing  in  the  course  of  a  long  number 
of  years  with  careful  mercurial  and  other  treatment,  I  have  deemed  it  unwise 
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to  discontinue  such  treatment.  Is  it  due  to  this  or  to  the  antitoxin  alone  that 
in  all  the  cases  that  I  have  advised  antitoxin  to  be  given  recovery  has  taken 
place?  I  am  quite  willing  to  attribute  the  favorable  termination  just  as  much 
to  the  antitoxin  as  to  the  mercurj'.  I  know  that  the  patients  are  alive.  This 
maj^  not  look  verj^  scientific,  but  if  I  can  save  a  patient  with  double  treatment 
I  would  rather  have  double  than  insufficient  treatment. 

Eegarding  the  observation  as  to  the  existence  of  albuminuria  in  diphtheria, 
we  ought  not  to  forget  that  albuminuria  has  been  a  very  common  symptom 
these  thirty-seven  years  of  our  acquaintance  with  diphtheria.  In  Baginsky's 
cases,  525,  he  directly  makes  the  point  that  he  had  less  albuminuria  in  the 
antitoxin  cases  than  he  had  in  those  treated  in  previous  years.  He  also  proved 
by  his  statistics  that  the  nephritis  was  less  frequent  in  the  cases  treated  by 
antitoxin. 

There  is  one  point,  particularly,  in  Baginsky's  cases  that  struck  me  very 
forcibly.  He  says  that  in  the  last  five  years  he  has  seen  about  2000  cases. 
In  these  there  were  533  laryngeal  operations,  so  certainly  they  were  not  selected, 
favorable  cases.  He  states  that  a  large  number  of  his  intubations  would  re- 
quire tracheotomy  following  the  intubation,  and  those  requiring  both  operations 
were  mostly  fatal  cases.  Now  he  states  that  since  the  antitoxin  treatment, 
not  only  is  the  number  of  operations  very  much  less,  but  the  results  of  intuba- 
tions and  tracheotomies  exactly  contrary  to  what  they  were  formerly.  While 
formerly  they  intubated  reluctantly  only,  they  now  prefer  intubation  to  trache- 
otomy, and  in  a  large  number  of  cases  intubation  has  taken  the  place  of 
tracheotomy,  and,  where  they  did  intubate,  in  only  a  small  number  of  cases 
was  tracheotomy  required  afterward.  This  proves  to  my  mind  that  the  claim 
that  membranes  limit  themselves  very  soon  after  the  injection  of  antitoxin, 
and  are  thrown  off  very  soon,  is  sustained  by  facts,  and  that,  therefore,  in- 
tubation is  so  favorable  because  these  cases  have  to  wait  but  a  short  time 
before  the  membrane  is  thrown  off. 

In  connection  with  the  question  of  the  nature  of  diphtheria  I  want  to  place 
mj'self  on  record  here  as  a  heretic.  I  do  not  repeat  Hanseman's  opinions,  but 
1  simply  state  the  opinion  that  I  alwa3's  had  before  and  after  Hanseman,  that 
we  have  been  too  much  in  the  hands  of  our  friends,  the  bacteriologists.  It 
was  claimed  nearly  twenty  years  ago  that  there  was  a  microbe  at  the  bottom  of 
diphtheria.  It  was  also  well  known  long  ago  that  in  the  membranes  there 
were  not  only  the  Klebs-Loeffler  bacillus,  but  streptococci  as  well.  It  was  well 
known,  and  is  known  to-daj^,  that  the  diphtheria  pseudo-membrane  is  the  same 
morphologieaMy  whether  you  have  the  bacillus  or  the  coccus  present ;  you 
have  the  same  sort  of  exudation,  the  fibrin,  a  few  blood-cells,  leucocytes,  epi- 
thelium changed  in  the  characteristic  way.  Now,  then,  if  that  be  so,  I  should 
say  that  if  we  find  pseudo-membrane  in  every  case,  then  the  characteristic  of 
diphtheria  is  the  pseudo-membrane.  We  should  be  very  poorly  oiF  if  we 
had  to  rely  always  on  a  culture  to  he  made  before  making  a  diagnosis.  I 
should  not  be  opposed  to  having  antitoxin  run  under  the  skin  of  a  child 
with  doubtful  diagnosis,  but  even  that  is  not  a  scientific  way,  although  it  be  a 
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bacteriological  way.  These  membranes  show  either  bacilli  or  streptococci. 
Before  a  culture  is  made  the  clinical  aspect  is  one  and  the  same  thing.  But 
it  has  been  found  bj'  both  the  bacteriologists  and  by  the  clinicians  that  the  worst 
cases  are  those  in  which  the  streptococcus  and  bacillus  are  found  together,  and 
very  little  is  expected  in  the  way  of  recovery  in  all  such  cases. 

There  are  cases  with  very  small  membranes  in  the  throat.  It  has  been 
found  out  now,  bacteriologically,  that  a  large  number  of  them  are  bacillus 
cases.  That  is  exactly  what,  clinically  speaking,  I  have  claimed  these  twenty 
to  thirty  years.  I  have  found  a  large  number  of  these  so-called  mild  cases 
that  would  produce  a  severe  and  fatal  diphtheria  in  others,  and  I  said  to  my- 
self and  to  others  that  a  large  number,  perhaps  the  majority,  of  the  cases 
called  follicular  tonsillitis  are  certainly  cases  of  diphtheria.  The  bacteriologists 
have  now  found  this  out  positively  by  finding  the  bacillus  in  them. 

Now,  then,  I  think  that  all  of  these  cases  ought  to  be  counted  in.  We 
speak  of  scarlet  fevers  where  we  do  not  lose  a  case  in  a  benign  season.  In  an- 
other season  we  may  lose  almost  every  other  case.  In  each  instance  we  are 
dealing  with  scarlatina.  In  the  same  way  all  of  the  different  forms  of  diph- 
theritic pseudo-membrane  are  "diphtheria."  I  am  not  prepared,  as  yet,  to 
accept  the  postulate,  for  it  is  nothing  else  but  a  postulate,  that  the  diagnosis 
of  diphtheria  must  necessarily  include  the  presence  of  the  bacillus.  They  pro- 
claim that  you  must  call  diphtheria  those  pseudo-membranous  processes  in  which 
j'ou  find  the  bacillus,  and  the  result  has  been  that  nowadays  everybody  speaks 
either  of  a  diphtheria  or  a  pseudo-diphtheria.  At  the  present  time  this  usage, 
which  I  say  is  a  postulate,  cannot  j'et  be  admitted  to  the  rank  of  an  axiom. 

I  am  prepared  to  accept  what  we  are  told,  viz.,  that  it  is  only  the  bacillus 
cases  that  are  amenable  to  the  antitoxin  treatment  ;  but  as  antitoxin  appears 
to  be  harmless  I  do  not  say  that  in  every  case  a  culture  should  be  made  in 
order  to  justify  the  antitoxin  treatment.  I  even  go  so  far  as  to  say  that  every 
doubtfi;l  case  may  (not  must)  be  treated  with  the  antitoxin.  I  cannot  accept, 
however,  that  we  have  to  deal  with  diphtheria  only  when  we  find  the  bacillus. 

Dr.  J.  S.  Billings  :  With  reference  to  the  utility  of  statistics  in  deciding 
this  question,  it  is  only  by  statistical  methods  that  the  efficacy  of  any  remedy 
can  be  settled.  The  experimental  methods  of  the  laboratory  may  first  suggest 
the  treatment,  but  the  final  decision  upon  its  value  must  rest  upon  statistical 
data.  At  present  the  figures  given  as  to  results  of  treatment  by  antitoxin 
are  not  sujEcient  to  give  absolute  and  positive  results. 

As  has  been  pointed  out  by  Dr.  Welch,  it  is  difficult  to  compare  the  statis- 
tics of  recently  carefully  observed  cases  with  those  obtained  prior  to  the  intro- 
duction of  bacteriological  methods.  It  is  something  like  trying  to  compare 
the  mortahty  of  typhoid  fever  to-day  with  the  mortality  of  low  fevers  in  1810, 
when  typhoid,  typhus,  and  relapsing  fevers  were  all  mixed  up  together. 

With  reference  to  the  influence  of  the  antitoxin  method  in  the  prevention 
of  the  disease,  it  would  not  be  favorable  to  public  hygiene  if  the  antitoxin 
treatment  were  to  be  relied  upon  alone  for  this  purpose.     One  of  the  diSicul- 
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ties  iu  dealing  with  some  of  the  statistics  furnished  is  that  there  is  no  state- 
ment as  so  what  has  been  done  in  the  way  of  the  local  destruction  of  the 
specific  organism.  Dr.  Jacobi  says  he  uses  both  methods.  Baginsky  also  uses 
both.  Where  that  is  done  such  statistics  should  be  separated  from  those  in 
which  the  reliance  was  solely  upon  the  antitoxin.  It  should  be  remembered 
that  the  treatment  by  antitojsin  does  not  kill  the  living  bacillus  in  the  throat, 
certainly  not  necessarily,  as  it  may  be  found  alive  after  the  toxin  in  the  system 
has  been  neutralized.  I  attribute  much  importance  to  the  early  diagnosis,  to 
the  fact  that  the  attention  of  the  public  has  been  called  to  this  matter,  and  that 
there  is  a  very  general  desire  to  have  the  very  earliest  cases  of  sore-throat 
examined  bacteriologically. 

We  have  not  yet  solved,  by  any  means,  bacteriologicallj'  or  otherwise,  all  of 
the  problems  as  to  the  spread  of  diphtheria  or  its  difference  in  mortality  in 
different  epidemics.  Twelve  years  ago,  diphtheria  was  rife  throughout  the 
Northwest.  In  some  of  the  towns  and  villages  of  Minnesota,  Iowa,  and  the 
extreme  Northwest  it  destroyed  over  half  of  the  children  under  five  years  of 
age.  The  mortality,  as  shown  by  the  very  imperfect  statistical  methods  of  the 
census  in  the  year  ending  June  1,  1880,  was  enormous.  Now,  using  the  same 
methods  ten  years  afterward,  we  find  that  the  mortality  from  diphtheria  is 
comparatively  small  in  all  that  region,  but  that  it  has  increased  greatly  in  the 
East,  and  markedly  so  in  the  cities.  For  instance,  it  is  much  more  prevalent 
in  the  cities  and  towns  in  Massachusetts  than  it  was  ten  years  ago.  As  Dr. 
Mason  has  told  you,  a  large  number  of  the  cases  are  particularly  dangerous, 
and  the  death  rate  from  this  cause  has  risen  very  markedly  in  Massachusetts 
in  the  last  ten  years.  In  England,  also,  the  mortality  from  this  disease  has 
been  increasing  in  the  cities,  and  diminishing  in  the  rural  districts,  and  of  the 
causes  of  this  change  we  know  very  little. 

Dr.  Mason  :  It  is  impossible  to  go  into  detail  in  the  short  space  of  time 
at  our  disposal  regarding  the  matters  Dr.  Billings  has  spoken  about.  I  should 
have  stated,  with  reference  to  our  cases,  that  comparison  can  only  be  made 
properly  with  a  similar  series  of  cases  at  the  same  time  of  the  year,  and  that 
I  intended  to  indicate  as  having  been  done. 

With  reference  to  local  treatment,  of  course  this  is  not  abandoned  in  our 
hospitals,  and  general  treatment  by  stimulants  and  tonics  is  also  continued. 
It  may  have  some  bearing  upon  this  subject  if  I  state  that  since  the  use  of 
the  antitoxin  treatment  the  expenses  of  the  diphtheria  ward  for  local  agents, 
stimulants,  etc.,  have  diminished. 

Dr.  a.  C  Abbott  :  With  regard  to  Dr.  Jacobi's  complaint  that  the 
clinicians  have  allowed  themselves  to  be  too  much  in  the  hands  of  the  bacteri- 
ologists in  the  study  of  diphtheria,  it  seems  to  me  that  their  reasons  for  allow- 
ing themselves  to  be  guided  by  the  bacteriologist  are  very  good.  It  is  well 
known  to  those  who  have  followed  the  subject  closely  that  until  the  bacteri- 
ologist made  his   appearance  the   knowledge   of  diphtheria   from  a  clinical 
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standpoint  was  in  a  most  chaotic  position.  The  differentiation  of  diphtheria 
from  other  pseudo-membranous  inflammations  of  the  throat,  on  clinical  or 
pathological  anatomical  grounds,  was  very  uncertain.  As  Dr.  Jacob!  has  said, 
there  are  conditions  of  the  throat  the  nature  of  which  cannot  be  recognized  on 
anatomical  grounds.  Fortunately  the  bacteriologist  made  his  appearance  and 
detected  factors  concerned  in  the  production  of  these  several  processes  that 
not  only  differ  one  from  the  other  biologically,  but  differ  one  from  the  other  in 
the  train  of  pathological  lesions  that  they  are  capable  of  inducing.  This  differ- 
ence in  the  production  of  disease  is  not  so  conspicuous  locally  as  it  is  in  the 
secondary  occurrences.  The  secondary  occurrences  seen  in  diphtheria  are 
definite  pathological  manifestations,  not  associated  with  the  immediate  pres- 
ence of  bacteria,  while  the  secondary  occurrences  that  are  found  in  the  few 
fatal  cases  of  pseudo-membranous  inflammation  of  the  throat  due  to  strepto- 
cocci are  of  a  totally  different  nature,  and  are  associated  with  the  immediate 
presence  of  bacteria  at  the  points  secondarily  affected.  Of  course,  it  is  too 
well  known  to  require  dwelling  upon  that  the  cases  which  bacteriologists 
recognize  as  non-diphtheric  are  not,  b}'  any  means,  so  fatal  as  are  those  recog- 
nized bj'  them  as  diphtheric.  If  we  are  to  have  statistics  of  any  value  on 
the  subject,  we  must  have  some  fixed  point  to  start  from,  and  the  standpoint 
taken  by  the  bacteriologist  is  the  only  one  that  supplies  that  want. 

Dr.  G.  M.  Sternberg:  I  rise  to  say  a  word  with  reference  to  the  nature 
of  the  experimental  evidence  upon  the  lower  animals.  No  doubt,  those  pres- 
ent are  familiar  with  this  evidence,  which  has  led  to  the  use  of  the  antitoxin 
in  the  treatment  of  diphtheria  in  man.  It  has  seemed  to  me  that  to  some 
extent  there  has  been  a  disposition  to  anticipate  a  failure  of  the  antitoxin 
treatment  because  of  the  failure  of  tuberculin.  But  the  treatment  of  diph- 
theria with  the  blood-serum  of  immune  animals  rests  upon  a  much  more  sub- 
stantial experimental  basis  than  did  the  treatment  of  tuberculosis  by  tuberculin. 
Numerous  experiments  made  before  and  since  the  tuberculin  treatment  was 
tested  show  that  tuberculosis  in  guinea-pigs  and  in  other  susceptible  animals, 
is  not  usually  cured  by  the  use  of  tuberculin.  Life  is  often  prolonged,  and  in 
certain  cases  cures  have  been  effected  ;  but,  on  the  whole,  the  experimental 
evidence  as  regards  the  curative  value  of  tuberculin  is  not  at  all  satisfactory. 
In  the  case  of  diphtheria  infection,  on  the  contrary,  it  has  been  repeatedly 
demonstrated  that  susceptible  animals  maj^  be  cured  by  the  timely  administra- 
tion of  doses  of  the  antitoxin  serum.  This  has  been  demonstrated  by  experi- 
ments in  laboratories  all  over  the  world,  and  among  others,  in  the  laboratory  of 
the  Army  Medical  Museum,  by  Dr.  Reed.  Two  guinea-pigs,  for  example,  are 
inoculated  with  a  fatal  dose  of  the  diphtheria  culture.  One  of  them  receives 
a  dose  of  the  antitoxin  and  the  other  does  not.  The  one  that  does  not  get  the 
curative  serum  dies  ;  the  other  recovers.  This  experiment  has  been  repeated 
over  and  over  again,  and  the  results  seem  to  be  as  definite  as  those  of  a  chemical 
reaction.  In  a  healthy  animal  of  a  given  weight  a  given  dose  of  antitoxin  will 
neutralize  a  given  dose  of  the  diphtheria  toxin. 
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I  would  also  call  attention  to  the  veiy  interesting  experiments  which  have 
been  made  by  Ehrlich  and  Wasserman,  which  show  that  the  antitoxin  is  pres- 
ent in  the  milk  of  an  immune  animal.  The  authors  mentioned  report  that 
they  have  for  sometime  had  a  cow  immunized  to  such  a  degree  that  1  c.cm.  of 
its  milk  protects  guinea-pigs  from  the  fatal  effects  of  0.9  c.cm.  of  the  diph- 
theria toxin.  The  antitoxic  value  of  the  milk  of  an  immunized  cow  or  goat  as 
compared  with  that  of  its  blood  is  estimated  to  be  about  as  1  to  20.  The  anti- 
toxin has  been  obtained  both  from  blood  serum  and  from  milk  by  precipitation 
by  means  of  ammonium  sulphate,  and  the  dried  precipitate,  which  dissolves 
readily  in  water,  has  been  shown  by  experiment  to  neutralize  the  diphtheria 
toxin  in  very  minute  doses. 

Dr.  F.  H.  Williams  :  I  began  using  antitoxin  last  September  and  was  from 
the  beginning  impressed  with  the  rapid  improvement,  both  in  the  local  and 
general  condition,  which  followed  its  use  in  patients  who  had  been  ill  but  a 
short  time.  The  false  membrane  sometimes  loosened  rapidly  within  twelve 
hours,  or,  perhaps,  a  little  longer.  I  think  this  is  something  that  we  ought  to 
bear  in  mind  in  using  the  remedy.  A  single  case  will  illustrate  what  I  have  in 
mind.  A  child,  about  ten  years  old,  had  been  sick  two  days  only  when  the 
membrane  extended  as  far  as  the  larynx.  She  was  given  antitoxin,  and  about 
fifteen  hours  after  its  injection  suddenly  became  cyanotic.  The  respiration 
was  very  noisy,  and  evidently  the  membrane  had  loosened  and  was  obstructing 
the  breathing.  We  were  on  the  point  of  doing  tracheotomy,  but  before  this 
measure  was  resorted  to  a  piece  of  membrane  was  coughed  up  and  the  child 
made  a  very  good  recovery. 

In  some  cases  it  seems  to  me  the  convalescence  is  less  rapid  and  less  satis- 
factory with  the  antitoxin  than  without  it.  I  have  noticed,  for  instance,  in  a 
few  cases  a  swelling  of  the  joints  and  severe  pains  in  the  bones,  which  per- 
sisted in  one  case  for  more  than  two  months.  Doses  of  one-half  grain  of 
morphia  were  hardly  sufficient  to  overcome  the  pain  which  the  patient  suffered. 

It  seems  to  me  that  we  have  in  antitoxin  a  valuable  remedy  for  diphtheria, 
especially  useful  in  cases  in  which  the  disease  has  not  extended  to  the  smaller 
bronchi,  and  in  which  the  diphtheria  bacillus  is  the  chief  micro-organism 
present.  Undoubtedly  the  mortality  is  considerably  reduced  by  this  remedy  ; 
probably  by  about  10  or  15  per  cent. 

As  has  already  been  stated,  other  means  of  treatment  should  not  be  over- 
looked. In  some  cases  suitable  local  treatment  is  of  much  service  when  care- 
fully and  thoroughly  applied. 

Allow  me  to  show  you  a  syringe  which  I  have  designed  for  injecting  antitoxin ; 
it  is  a  modification  of  one  which  I  devised  some  years  ago  for  another  purpose. 
This  syringe  is  made  of  glass,  and  the  piston  is  packed  with  asbestos.  It  may 
be  sterilized  by  boiling  in  water.  To  prevent  the  breaking  off"  of  the  needle  I 
have  put  a  piece  of  very  thick-walled  rubber-tubing  between  the  needle  and 
the  syringe.  This  allows  considerable  motion  and  prevents  the  needle  being 
broken  off  by  a  sudden  movement  of  the  child.  This  syringe  is  less  expensive 
than  the  ordinary  syringe,  and  can  be  kept  perfectly  clean. 
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One  word  regarding;  the  bacteriological  test :  Other  things  being  equal,  the 
prognosis  is  decidedly  more  favorable  in  cases  where  we  do  not  find  the  bacillus, 
than  where  we  do.  As  regards  the  prevention  of  diphtheria,  it  seems  to  me 
that  we  have  in  the  bacteriological  test  a  very  valuable  agent.  For  sometime 
past  I  have  been  in  the  habit  of  having  this  test  applied  to  the  throats  of  all 
the  members  of  the  household  in  which  I  had  a  case  of  diphtheria,  and  I  have 
not  infrequently  found  where  there  were  several  children,  one,  two,  and  in  some 
cases,  three  other  members  of  the  family  who  had  diphtheria,  which  could 
only  be  recognized  by  the  bacteriological  test ;  that  is  to  say,  on  simply  look- 
ing into  the  throat  there  was  nothing  to  be  seen.  The  patients  developed  al 
the  general  and  local  symptoms  of  diphtheria,  sometimes  within  one  or  two 
da3's,  sometimes  not  for  several  days  after  the  discovery  of  the  bacillus.  One 
of  these  cases  I  found  especially  instructive.  In  the  evening  of  the  day  on 
which  the  throat  had  been  swabbed  to  get  material  for  the  test  the  patient 
consulted  a  laryugologist,  who  looked  carefully  at  the  throat  with  the  mirror, 
and  reported  that  there  was  nothing  to  be  seen,  and  so  far  as  the  throat  was 
concerned  she  was  perfectly  well.  The  next  morning  the  false  membrane  had 
developed,  and  within  twenty-four  hours  had  spread  to  almost  all  parts  of  the 
throat  within  sight. 
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AND   THE   SPLEEN   IN   A    CASE    OF 

LEUKEMIA. 

By  JOHN  GUITERAS,  M.D., 

OF  PHILADELPHIA. 


Time  has  not  permitted  a  complete  study  of  the  present  case  of 
leukaemia.  In  the  following  paper  attention  will  be  called  to  some 
observations  made  upon  the  structural  changes  in  the  marrow  and  in 
the  spleen  and  to  the  bearing  they  may  have  on  the  process  of  cyto- 
genesis.  Unfortunately,  it  has  not  been  possible  to  study  this  process 
in  the  normal  organs  from  the  point  of  view  suggested  in  the  paper. 

The  case  was  one  of  leukaemia,  treated  in  the  Philadelphia  Hospital 
under  the  care  of  Dr.  William  E.  Hughes.  The  case  was  diaornosed 
as  one  of  splenic  and  myelogenic  leukaemia. 

The  notes  of  the  post-mortem  are  as  follows : 

Isaac  L  ,  aged  fifty-five  years,  white,  male,  native  of  England,  admitted  to 
the  Philadelphia  Hospital,  December  11, 1894 ;  died  February  5, 1895.  Post- 
mortem made  sixteen  hours  after  death. 

Pathological  Diagnosis.  Anaemia.  Hyperplasia  of  the  spleen.  Lymphoid 
marrow  of  the  bones.     Lymphoid  infiltration  of  the  liver  and  the  kidney. 

Body  of  a  very  emaciated  man.  Surface  of  the  body  considerably  dis- 
colored by  freezing,  but  showing  evidences  of  a  slight  yellow  discoloration. 
Round,  superficial  ulcers  are  found  over  the  external  malleoli. 

Abdominal  Cavity.  The  liver  projects  beyond  the  edge  of  the  thorax 
4  cm.  in  the  right  mammary  line,  10  cm.  in  the  median  line,  and  4}  cm. 
to  the  left  of  the  same.  The  spleen  projects  9J  cm.  in  the  left  mammary 
line,  and  extends  2j  cm.  beyond  the  median  line.  The  left  lobe  of  the 
liver  overlaps  the  spleen  1  cm.  The  appendix  projects  inwardly,  and  then 
bends  down  over  the  psoas  muscle  into  the  pelvis. 

Thoracic  Cavity.    The  lungs  are  free  and  small,  and  the  pleural  cavities  are 

empty.     The  costal  pleura  is  marked  by  minute  spots  of  dark  pigment  in  the 

intercostal  spaces.     A  few  of  these  are  found  also  in  the  mediastinal  pleura. 

On  opening  the  pericardial  sac  a  dense  band  of  adhesion  is  found  in  front. 

Am  Phys  2;- 
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The  right  ventricle  is  covered  by  a  large  white  fibrous  patch.  The  rest  of  the 
visceral  pericardium  shows  evidences  of  myxomatous  change. 

Heart.  Both  ventricles  are  flabby.  The  left  cavities  contain  a  small 
amount  of  liquid,  pale-rose-colored  blood  and  some  grayish  coagula.  The 
mitral  orifice  admits  two  fingers.  The  right  cavities  contain  a  large,  soft, 
grayish  clot  and  a  small  amount  of  liquid  blood.  The  tricuspid  orifice 
admits  with  difficulty  three  fingers.  The  right  auricle  is  somewhat  dilated. 
The  other  cavities  are  normal  in  size.  The  mitral  valve  is  slightly  thick- 
ened and  presents  a  few  opacities.  The  other  valves  are  normal.  The 
apices  of  the  papillary  muscles  show  some  evidences  of  fibroid  change.  The 
aorta  presents  some  patches  of  atheroma  near  the  valves.  The  myocardium 
presents  a  brownish  color.  The  orifice  of  the  pulmonary  artery  measures 
IOt  cm.  in  circumference.  The  pulmonary  valves  appear  somewhat  large. 
The  aortic  orifice  measures  9J  cm.  in  circumference.  The  heart  weighs 
310  grammes. 

The  left  lung  presents  extensive  anthracosis.  The  surface  of  section  is  other- 
wise normal.  The  bronchial  glands  are  of  normal  size,  and  some  of  them  are 
slightly  indurated  and  surrounded  by  a  thickened  capsule.  Others  are  rather 
soft.  They  are  all  black  in  color.  The  lung  weighs  460  grammes.  The 
right  lung  similar  to  the  left.  The  bronchial  mucous  membrane  of  both 
lungs  is  somewhat  swollen,  and  presents  a  marble  discoloration  of  a  purplish 
and  gray  color.     The  organ  weighs  680  grammes. 

Spleen.  The  splenic  vein  flattened  out  measures  1.3  cm.  in  diameter,  and 
the  artery  half  a  centimetre.  The  organ  is  large,  dense,  and  irregularly 
tongue-shaped,  the  upper  extremity  being  thick  and  rounded  and  the  lower 
extremity  presenting  a  flattened  edge.  It  presents  a  large  concavity  toward 
the  hilum.  There  is  a  large  notch  on  the  posterior  border  and  a  smaller  one 
on  the  anterior.  The  organ  measures  25  cm.  in  length,  14!  in  width,  and 
10  in  thickness.  At  the  upper  end  there  is  some  thickening  of  the  capsule. 
The  latter  presents  a  pale-magenta  color.  The  surface  of  the  section  is 
smooth,  and  shows  the  color  of  cherry  wood.  There  is  no  prominence  of  the 
Malpighian  bodies.  Toward  the  cortex  the  structure  is  slightly  translucent, 
and  very  minute  areas  of  a  darker  color  and  slightly  translucent  are  seen 
throughout  the  substance.  There  is  no  prominence  of  the  trabecula.  The 
organ  weighs  1810  grammes. 

The  suprarenal  bodies  are  soft  and  dark  in  color.  The  connective  tissue 
around  them  shows  evidences  of  mucoid  change. 

The  left  kidney  is  rather  soft,  the  capsule  is  easily  removed,  and  the  sur- 
face is  smooth  and  grayish-brown  in  color.  The  surface  of  section  shows  a 
marked  contrast  between  the  pyramids  and  the  cortex.  The  former  are  of  a 
rose-red  color,  and  the  latter  is  gray.  The  structure  of  the  latter  is  not  clear. 
The  organ  weighs  148  grammes.  The  right  kidney  presents  a  similar  appear- 
ance to  the  left,  and  weighs  148  grammes.  They  both  show  some  reduction 
of  the  cortex.  The  color  of  the  latter  may  be  compared  with  that  of  dark 
coffee  and  milk. 
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The  pancreas  is  somewhat  firm,  and  presents  a  pale  yellowish-gray  color. 
It  is  otherwise  normal. 

The  stomach  is  rather  contracted.  The  mucous  membrane  is  smooth  and 
presents  a  pale-rose  color. 

The  duodenum  is  normal.  The  common  duct  is  patulous.  The  bile  is 
fluid,  and  of  a  pale-yellow  color. 

The  liver  is  rather  soft,  and  the  capsule  presents  a  few  patches  of  thicken- 
ing. The  color  is  of  a  rather  pale  brown,  presenting  in  some  portions  minute 
mottlings  of  a  yellowish-gray  color.  The  organ  measures  transversely  25  cm. 
The  right  lobe  measures  antero-posteriorly  22  cm.,  and  the  left  lobe  19. 
The  right  lobe  is  9  cm.  thick.  The  surface  of  section  is  smooth,  brown,  and 
marked  by  minute  grayish  areas  in  the  periphery  of  some  of  the  acini.  The 
organ  weighs  1900  grammes. 

The  mesentery  contains  a  small  amount  of  fat  showing  mucoid  change. 
The  mesenteric  glands  are  very  slightly  enlarged,  of  normal  consistency,  and 
some  of  them  on  section  present  a  marbled  appearance  of  white  and  rose 
color.  The  inguinal  glands  are  similarly  affected.  No  change  is  found  in 
other  lymphatic  glands. 

Intestines.  The  valvulse  conniventes  are  prominent  and  oedematous.  In 
some  places  they  are  stained  with  bile,  and  in  others  they  show  evidences  of 
congestion.     The  large  intestine  is  normal. 

The  abdominal  aorta  is  large  and  presents  a  few  patches  of  atheroma, 
especially  in  the  lower  portion.  It  contains  puriform  clots.  The  thoracic 
duct  presents  a  normal  caliber  and  rather  thin  walls. 

The  testicle  is  rather  soft,  and  presents  striae  of  a  yellowish-brown  and  rose- 
red  color. 

The  bladder  is  normal. 

Bones.  The  sternum  presents  a  brownish-purple  and  pulpified  marrow. 
The  costal  cartilages  present  on  section  a  marked  translucent  brownish 
central  area.  The  medulla  of  the  femur  is  rather  soft  and  dark  purple  in 
color. 

The  sections  of  the  marrow  and  the  spleen  that  have  received  care- 
ful attention  in  this  case  were  cut  from  small  pieces  that  were  placed 
for  two  hours  in  Miiller's  fluid,  then  washed,  fixed  in  Fleming's, 
hardened  in  alcohol,  and  cut  in  celloidin.  The  methods  of  staining 
were  safranin,  Benda's  haematox.ylin  stain,  which  was  used  for  tissue 
that  had  been  hardened  in  Miiller's  fluid,  Biondi's  fluid,  and  a  stain 
of  safranin,  orange  G,  and  methyl-blue. 

Anyone  undertaking  the  study  of  these  two  organs  recognizes  at 
once  the  difficulty  of  the  problem  before  him.  The  variety  of  opinions 
expressed  as  to  the  nature  of  the  cellular  elements  is  rendered  more 
confusing  by  the  variety  of  methods  that  are  suggested  for  their  study. 
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No  attempt  will  be  made  in  the  present  paper  to  enumerate  and  dis- 
cuss these  opinions.  In  the  bone-marrow  especially  we  are  confronted 
with  cells  that  are  diplasmatic  to  a  marked  degree.  We  have  here  in 
the  loose  reticulum,  which  has  a  tendency  to  arrange  itself  in  the  form 
of  tubes,  cells  of  varying  size.  Some  of  them  contain  fat,  others 
haemoglobin,  others  eosinophile  granules,  others  present  an  osseous 
protoplasm,  and  others  the  colorless  protoplasm  of  the  amoebocytes. 
A  rather  ineffectual  attempt  to  dissociate  these  cells  is  based  upon 
peculiarities  of  the  nucleus,  even  before  the  protoplasm  becomes  char- 
acterized by  the  different  forms  of  metaplasma.  The  manner  of 
division  of  the  nucleus  is  insisted  upon  as  an  important  feature  in 
the  differentiation  of  these  cells.  It  is  very  probable,  however,  that 
different  forms  of  nuclear  division  may  be  found  in  cells  that  are  not 
fundamentally  distinct  from  one  another. 

In  the  present  case  the  lymphoid  reticulum  of  the  bone-marrow  is 
found  slightly  thickened,  and  spaces  are  crowded  with  a  variety  of 
cells.  These  may  be  seen  in  Figs.  1,  2,  and  3,  accompanying  the 
present  paper.  Attention  is  especially  called  to  Figs.  1  and  2,  where 
different  forms  of  nuclear  division  and  a  variety  of  cells  are  shown. 
Nowhere  in  the  marrow  has  any  evidence  been  found  of  the  formation 
of  red  blood-cells.  There  are,  undoubtedly,  numbers  of  cells  that  pre- 
sent the  nuclear  features  that  are  said  to  be  characteristic  of  erythro- 
blasts,  but  it  appears  that  they  become  overgrown  with  protoplasm,  or 
may  present  evidences  of  nuclear  cell-division  without  being  able  to  form 
red  blood-globules.  The  protoplasm  of  such  cells  frequently  shows  un- 
mistakable evidence  of  the  presence  of  haemoglobin.  In  Fig.  1  a  widely 
dilated  endothelial  channel  is  shown  filled  with  such  cells.  Their  nuclei 
present  the  indirect  forms  of  segmentation  of  the  nucleus  that  have  been 
described  by  Arnold.  There  are  evidently  no  karyokinetic  figures.  In 
Fig.  2  a  large  marrow-cell  is  seen  to  the  left,  presenting  a  similar  poly- 
morphous arrangement  of  the  nucleus.  The  nucleus  of  this  cell  presents 
a  small  amount  of  chromatin  and  a  distinct  nuclear  membrane.  To 
the  right  of  this  we  find  an  erythroblast  which  shows  swelling  of  the 
protoplasm  and  increase  in  the  amount  of  chromatin  and  an  attempt 
at  mitotic  division  of  the  same.  Such  cells  are  frequently  found  in 
the  marrow  in  the  present  case,  and  undoubtedly  find  their  way  into 
the  circulation  and  swell  the  number  of  leucocytes  and  nucleated  red 
blood-cells.     The  next  cell  to  the  right  is  a  resting-cell  of  the  same 
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kind  as  the  one  to  the  left,  but  in  which  no  fragmentation  is  taking 
place.  We  have,  finally,  to  the  right  of  this  a  large  fat-cell.  In  fact, 
in  these  wide  channels  of  the  lymphoid  marrow  we  may  find  cells  in 
all  stages  of  direct  nuclear  fragmentation  and  varying  forms  of  chro- 
matolysis,  and  cells  varying  in  size  from  the  small  round  erythroblasts 
(that  will  be  described  further  on)  to  the  large  cells  shown  in  Figs.  1 
and  2.  With  the  exception,  perhaps,  of  the  true  erythroblasts,  these 
cells  may  be  considered  as  interchangeable,  and  even  the  erythroblasts 
appear  to  be  subject  to  such  changes  as  may  bring  about  their  con- 
version into  the  form  of  cell  described  as  leucoblast,  that  is,  their 
nucleus  may  become  gradually  poorer  in  chromatin,  and  will  assume 
by  degrees  the  loose  reticulated  appearance  characteristic  of  the  larger 
cells. 

In  regard  to  the  spaces  where  these  cells  are  to  be  found  in  the 
bone-marrow  we  note  the  fact  that  many  of  them  are  not  lined  with 
endothelial  cells.  Some  of  them,  on  the  other  hand,  present  the  endo- 
thelial lining  of  capillaries.  These  endothelial  cells  show  no  evidences 
of  nuclear  cell-division.  They  are  oval  in  shape,  poor  in  chromatin, 
and  project  slightly  into  the  lumen  of  the  vessel.  These  endothelial 
channels  appear  to  be  surrounded  by  channels  that  are  not  lined  with 
endothelial  cells.  It  is  in  these  peri-endothelial  channels  that  we 
shall  find,  later  on,  in  the  spleen,  a  large  number  of  erythroblasts  en- 
gaged in  the  process  of  red  blood-formation.  In  the  marrow  of  the 
bone,  however,  they  do  not  gather  in  these  localities,  and  therefore 
fail  to  contribute  to  the  formation  of  red  blood-cells.  This  is  true  at 
least  of  the  present  case  of  leuksemia. 

I  wish  to  call  especial  attention  to  the  cell  marked  with  the  letter  A 
in  Fig.  3.  The  two  nuclei  represented  in  this  cell  are  surrounded  by 
a  transparent  zone.  The  nuclei  are  homogeneous  and  stain  intensely 
red  with  safranin.  It  will  be  seen  later  on  that  bodies  similar  to  these 
nuclei  are  especially  concerned  in  the  formation  of  red  blood-cells. 
Cells  similar  to  the  one  marked  with  the  letter  A  are  found  contain- 
ing even  a  larger  number  of  nuclei.  These  may  be  separated,  as  in 
the  present  instance,  or  they  may  be  joined  together  by  filamentary 
prolongations.  The  protoplasms  around  them  contain  haemoglobin. 
These  cells  undoubtedly  represent  ineffectual  attempts  at  the  forma- 
tion of  I'ed  blood-cells.  As  will  be  seen,  when  we  come  to  study  the 
spleen,  the  successful  formation  of  erythrocytes  seems  to  take  place 
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only  from  free  nuclei  similar  to  those  found  within  this  mass  of  proto- 
plasm. It  will  be  seen,  furthermore,  that  the  successful  formation  of 
red  blood-cells  takes  place  only  in  contact  with  endothelial  cells,  and, 
in  the  present  case,  only  in  the  spleen.  We  should  not  fail  to  notice 
the  marked  difference  that  there  is  between  the  cell  at  present  de- 
scribed and  the  one  containing  pale  nuclei.  The  nuclear  filaments 
that  may  be  found  joining  the  fragments  of  the  nucleus  in  the  latter 
cells  are  pale  and  usually  thick,  whilst  the  filaments  of  the  multi- 
nuclear  erythroblasts  are  stained  intensely  red  and  are  very  fine.  I 
should  mention  here  that  when  the  triple  stain  of  safranin,  orange  G, 
and  methyl-blue  is  used,  the  pale  nucleus  of  the  so-called  leucoblasts 
takes  a  greenish  color,  whereas  the  homogeneous  nucleus  of  the  ery- 
throblasts, whether  found  free  or  within  the  protoplasm  of  large  cells, 
takes  the  red  stain  of  the  safranin.  In  fact,  the  orange  G  acts  as  a 
decolorizing  agent,  removing  the  safranin  stain  from  all  the  structures 
except  the  erythroblastic  nuclei.  In  the  upper  part  of  Fig.  3  a  few 
cells  are  shown  presenting  the  greenish  stain  in  contrast  with  a  few 
homogeneous  small  nuclei  stained  red.  The  appearance  of  structure 
in  some  of  these  red  nuclei  will  be  noted  later  on. 

We  find  also  in  the  bone-marrow  a  large  number  of  cells  contain- 
ing a  large  vacuole  and  presenting  a  few  granules  of  fat  in  the  proto- 
plasm around  the  vacuole.  These  are  evidently  fat-cells  from  which 
the  infiltrated  fat  has  been  removed. 

Red  blood-cells  of  various  shapes  are  found  in  the  channels  of 
the  marroAV  together  with  the  cells  above  described.  Many  of  them 
are  very  pale,  and  some  of  them  are  nucleated  red  blood-cells.  We 
find  nowhere  any  clear  evidence  of  pigmentary  degeneration  of  these 
cells. 

In  the  spleen  we  find  a  general  increase  of  the  connective-tissue 
reticulum.  We  find  here,  as  in  the  marrow,  a  number  of  parallel 
channels,  some  of  them  lined  with  endothelium  and  others  not.  The 
latter  are  frequently  crossed  by  fibrillar  prolongations  of  the  reticu- 
lum. The  nodes  of  the  latter  present  here  and  there  stellate  connec- 
tive-tissue cells  and  occasionally  a  flat  endothelial  cell  with  slightly 
projecting  pale  oval  nucleus.  These  spaces  contain  cells  similar  to 
those  that  have  been  described  in  the  bone-marrow.  The  number  of 
red  blood-cells,  however,  is  greater,  as  is  also  that  of  the  free  nuclei 
that  we  shall  describe  here  as  true  erythroblasts.     These  are  most 
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numerous  in  the  immediate  vicinity  of  the  channels  that  possess  a 
distinct  endothelial  wall.  These  will  be  considered  as  capillaries. 
The  point  that  I  wish  particularly  to  call  attention  to  is  the  behavior 
of  the  erythroblasts  in  the  immediate  neighborhood  of  the  endothelial 
channels.  It  is  here  that  we  see  for  the  first  time  anything  like  the 
formation  of  red  blood-globules.  The  process  is  something  as  follows : 
The  small  free  erythroblast  sends  a  prolongation  of  varying  length 
through  the  endothelial  wall  from  without  toward  the  interior  of  the 
vessel.  This  prolongation  just  within  the  endothelial  lining  swells 
into  a  bud  which  may  be  smaller  or  larger  than  the  erythroblast  from 
which  it  springs.  This  small  bud  presents  the  same  peculiarities  as 
the  erythroblast  outside.  It  is  around  this  bud  that  we  see  the  forma- 
tion of  the  red  blood-cells.  These  seem  to  grow  around  the  bud  as  a 
protoplasmic  formation  around  the  nucleus,  except  at  the  point  of  con- 
tact with  the  filament.  If  the  bud  presents  a  round  shape,  the  hsemo- 
globin-holding  protoplasm  is  also  globular.  If  the  bud  is  pear-shaped, 
the  protoplasm  generally  presents  the  same  outline.  Occasionally  the 
protoplasm  grows  more  from  one  side  of  the  nucleus.  The  union  be- 
tween the  erythroblast  and  the  bud  may  be  very  close,  presenting  the 
appearance  of  a  large  diplococcus  divided  by  a  line  of  endothelial 
membrane.  In  other  cases  the  filamentary  union  may  be  as  long 
as  9/^.  In  some  cases  the  bud  has  evidently  been  broken  oif,  or  has 
not  formed,  and  the  end  of  the  filament  can  be  seen  pointing  in  the 
endothelial  wall.  When  the  bud-cells,  with  their  haemoglobin  envelope, 
are  disengaged  from  the  endothelial  wall  they  constitute  a  nucleated 
red  blood-cell.  As  some  of  these  nuclear  buds  are  found  of  very  small 
size,  with  a  large  blood-cell  ai'ound  them,  it  is  very  probable  that  the 
latter  may  be  loosened  from  its  anchorage  without  any  nuclear  con- 
tents, thus  constituting  a  fully  developed  red  blood-cell.  There  is  also 
evidence  that  the  bud  may  be  loosened  from  its  moorings  without  any 
haemoglobin  formation  about  it.  In  this  case  it  constitutes,  it  appears 
to  me,  a  true  blood-plaque.  The  measurements  of  one  of  these  buds 
gives  for  the  red  homogeneous  nucleus  within  the  endothelial  channels 
3//  in  diameter,  the  red  body  outside  of  the  endothelial  channel  meas- 
ures 2^  in  diameter,  the  filament  between  them  1//,  and  the  haemoglobin 
capsule  SJ/i.  Another  one  in  the  same  capillary  presents  a  bud  of 
l^fj.  in  diameter  and  a  haemoglobin  capsule  of  6/^.  The  filament  pene- 
trates the  endothelial  wall  for  a  distance  of  2fji.     Here  it  has  evidently 
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broken  off  in  the  preparation.  The  outline  of  the  hpemoglobin  envelope 
is  generally  globular,  and  the  protoplasm  is  slightly  granular  and  yellow. 
In  another  capillary  we  find  the  following  evidences  of  budding.  First, 
a  homogeneous  red  body  S^u  in  diameter  in  close  contact  with  the  ex- 
ternal surface  of  the  endothelial  wall,  through  which  it  sends  a  tip-like 
projection  l^/j.  long  by  I/j.  wide.  This  is  capped  within  the  blood- 
vessel by  a  pear-shaped  red  blood-cell  very  slightly  larger  than  the 
erythroblast  without.  Next  to  this  there  is  an  endothelial  nucleus,  and 
just  beyond  it  another  filamentary  figure  (Fig.  5,  a)  with  the  following 
dimensions :  Outside  of  the  endothelial  channel  there  is  a  round,  in- 
tensely red  homogeneous  body.  This  body  measures  nearly  3/2  in  diam- 
eter. There  is  no  protoplasm  about  it.  From  this  body  a  fine  filament, 
slightly  bent  upon  itself,  extends  a  distance  of  Qa  to  a  similar  red  body 
just  within  the  endothelial  line.  The  fine  filament  expands  slightly 
as  it  goes  through  the  endothelial  wall,  thus  giving  something  of  a 
pear-shape  to  the  body  within  the  endothelial  channel.  The  latter 
body  is  equal  in  diameter  to  the  one  outside.  The  haemoglobin  cap- 
sule springs  from  one  side  of  this  body  and  is  somewhat  oval  in  shape, 
measuring  3  x  3j/i.  A  small  portion  of  haemoglobin  protoplasm  is 
also  seen  projecting  from  the  opposite  side  of  the  endothelial  bud. 
Further  on  we  find  (Fig.  5,  b)  a  pear-shaped  red  body  close  to  the  endo- 
thelial lining,  with  a  point  imbedded  in  it.  This  is  continued  into  a  short 
filament  somewhat  bent  upon  itself,  and  terminates  in  a  similar  pear- 
shaped  body  within  the  endothelial  channel.  Springing  from  this  we 
have  a  pear-shaped  red  blood-cell  measuring  about  6;j.  in  diameter ; 
next  to  this  there  is  a  closely  joined  couple  of  pear-shaped  bodies.  All 
these  are  found  upon  the  same  side  of  the  capillary  within  a  distance 
of  50  fj..  This  process  of  filamentary  budding  never  takes  place  through 
the  endothelial  nucleus,  but  through  the  cement  or  the  protoplasm  of 
the  flat  endothelial  plate. 

There  are  several  reasons  to  support  the  view  that  these  filamentary 
buds  project  from  without  to  the  interior  of  the  capillary.  They  are 
as  follows : 

1.  We  always  find  an  absence  of  haemoglobin  around  the  erythro- 
blast outside  of  the  endothelial  channel.  It  is  reasonable,  then,  to 
suppose  that  the  globule  acquires  its  haemoglobin  envelope  after  it 
penetrates  the  endothelium  and  comes  in  contact  with  the  circulating 
plasma. 
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2.  We  find  in  the  majority  of  instances  that  the  body  outside  of 
the  endothelial  channel  is  larger  than  the  one  within. 

3.  We  find  also  evidences  of  progressive  chromatolysis  in  the  bud, 
usually  in  proportion  with  the  growth  of  the  haemoglobin  capsule. 
Sometimes  there  is  nothing  left  but  the  point  of  the  chromatin  fila- 
ment to  which  the  red  blood-cell  is  attached.  The  bud  further  shows 
evidences  of  dissolution  by  breaking  up  into  minute  filaments  radiating 
for  a  short  distance  from  the  point  of  attachment.  The  latter  change 
gives  these  corpuscles,  with  their  filamentary  tail,  the  appearance  at 
times  of  spermatozoa. 

The  small,  round  erythroblasts  are  not  always  homogeneous.  Some 
of  them  present  within  the  well-stained  nuclear  matrix  minute  granules 
of  a  darker  color.  These  are  so  arranged  sometimes  as  to  give  the  im- 
pression of  mitotic  figures.  It  is  probable  that  they  are  such,  but  it  is 
difficult  to  analyze  them  on  account  of  the  intense  coloration  of  the  matrix 
and  the  close  packing  of  the  supposed  mitons.  In  other  cases  we  find 
within  the  erythroblast  fine  lines  of  a  lighter  color  than  the  surround- 
ing substance.  In  such  cases  the  chromatic  substance  appears  broken 
up  into  four  fragments  by  a  pale  crucial  figure.  The  erythroblasts 
engaged  in  the  process  of  filamentary  budding  are  homogeneous,  ex- 
cept that  occasionally,  as  previously  mentioned,  the  bud  breaks  up 
into  small  rays  extending  a  short  distance  into  the  red  blood-cell. 
Erythroblasts  that  are  not  engaged  in  the  process  of  filamentary  bud- 
ding are  frequently  of  a  larger  size.  In  these  a  densely  packed  coil 
of  chromatin  may  be  seen,  and  sometimes  a  rearrangement  of  the 
miton  in  obscure  karyokinetic  figures.  I  am  of  opinion  that  in  such 
cells  the  nuclear  matrix  may  swell  before  the  nucleus  divides,  and  the 
cell  is  thus  converted  into  the  so-called  leucoblast. 

Though  the  splenic  channels,  endothelial  or  non-endothelial,  are 
frequently  crowded  with  red  blood-cells  of  varying  shape,  we  find  very 
little  evidence  of  pigmentary  degeneration.  The  irregular  distribu- 
tion of  these  red  blood-cells  makes  it  difficult  to  decide  upon  the  nature 
of  the  endothelial  channels — that  is,  as  to  whether  they  are  or  are  not 
true  capillary  continuations  of  the  bloodvessels  of  the  spleen.  In  my 
opinion  they  are ;  but  this  question  belongs  to  one  of  the  many  diffi- 
cult problems  in  the  histology  of  the  spleen. 

For  purposes  of  comparison,  the  spleens  of  a  case  of  cardiac  ansemia 
and  of  pernicious  progressive  anaemia  have  been  examined.    In  neither 


394  QUITE  R  AS, 

of  these  have  the  filamentary  figures  been  found.  It  must  be  stated, 
however,  that  in  the  case  of  pernicious  anaemia  the  tissues  were  not 
fixed  in  osraic  acid,  and  that  in  the  case  of  cardiac  ansemia,  though  the 
attempt  was  made  to  fix  the  tissues  by  means  of  osmic  acid,  the  result 
was  not  quite  successful,  evidently  on  account  of  post-mortem  changes. 

In  the  spleen  of  cardiac  ansemia  the  number  of  red  blood-cells  in 
the  spleen  channels  is  very  great.  The  endothelial  cells  show  no  evi- 
dences of  division.  They  are,  however,  more  numerous  and  more 
globular  than  in  the  cases  of  leukaemia.  They  project  further  into 
the  endothelial  channel.  Sometimes  they  are  very  close  together, 
leaving  scarcely  any  space  between  them.  The  closer  together  they 
lie  the  more  prominent  and  globular  they  appear.  These  endothelial 
nuclei  measure  between  9/^  and  12/7.  in  length  and  5/7.  in  width.  The 
endothelial  channels,  besides  containing  frequently  a  large  amount  of 
hsemoglobin-cells,  contain  also  a  few  leucocytes.  The  majority  of 
them  are  multinuclear,  and  many  of  them  contain  fat-granules  in 
their  protoplasm.  Occasionally  we  find  an  erythroblast  nucleus  in  the 
interior  of  a  protoplasmic  body  containing  haemoglobin.  These  are 
not  found  in  endothelial  channels.  Free  erythroblasts  are  also  nume- 
rous. 

In  the  case  of  pernicious  ansemia  the  endothelial  nuclei  are  still 
more  swollen  and  numerous  than  in  the  case  of  cardiac  anaemia.  The 
capillary  spaces  are  evidently  dilated.  In  both  the  spleen  and  mar- 
row we  find  distinct  evidences  of  pigmentary  degeneration  of  the  red 
blood-cells.  We  also  find,  especially  in  the  marrow,  rows  of  fat-gran- 
ules in  the  endothelial  lining  of  the  vessels.  These  rows  are  generally 
discrete,  and  sometimes  they  bifurcate,  leaving  the  nucleus  in  the 
middle.  The  number  of  erythroblasts  is  smaller  in  these  organs  than 
in  those  of  leukaemia.  The  same  may  be  said  of  the  number  of  eosino- 
phile  cells. 

As  to  the  origin  of  the  erythroblasts,  the  opinion  is  maintained  in 
the  course  of  the  paper  that  all  the  cells  described  may  develop  one 
from  the  other  through  a  species  of  metaplasia,  the  starting-point  of 
which  is  probably  the  lymphocyte.  The  erythroblast  appears  to 
originate  in  the  shape  of  spherical  fragments  of  chromatin  that  are 
thrown  off  from  the  nuclei  of  other  cells ;  and  the  latter  may  again 
develop  from  the  erythroblasts  by  a  process  of  chromatolysis  and 
swelling  of  the  nuclear  matrix.     I  do  not  pretend,  however,  to  insist 
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upon  this  point.  The  opposite  view,  that  gives  the  erythroblasts  a 
specific  character  and  traces  their  origin  to  embr3^onal  red  blood-cells, 
is  also  well  supported. 

My  object  in  this  paper  has  been  to  call  attention  to  the  process  of 
filamentary  budding  of  erythroblasts  through  the  endothelial  wall  as 
a  factor  in  the  formation  of  red  blood-cells.  It  is  very  improbable 
that  this  process  should  occur  in  the  leukgemic  spleen  and  not  under 
normal  circumstances.^ 

Figs.  4,  5,  6,  7  show  capillaries  of  the  spleen  in  which  the  pro- 
cess of  filamentary  budding  manifests  itself.  Fig.  5  has  been  de- 
scribed in  the  text.  In  Fig.  6  a  couple  is  shown  in  which  the  endothe- 
lial bud  is  of  very  small  size  and  shows  evidences  of  breaking  up  into 
indistinct  filaments  within  the  red  blood-cell.  This  figure  shows  an 
arrangement  of  the  parts  that  is  frequently  met  with,  namely,  that 
the  endothelial  channels  are  much  narrower  than  the  non-endothelial 
channels  around  them.  Fig.  7  shows  a  very  long  filamentary  bud. 
In  Fig.  4  a  capillary  is  shown,  in  the  upper  border  of  which  three 
filamentary  buds  are  forming. 

Figs.  8  and  9  represent  peculiar  bodies  found  in  the  marrow  of  the 
case  of  leukaemia.  It  is  impossible  to  account  for  these  either  by  sup- 
posing them  to  be  forms  of  degeneration  of  the  nucleus  or  groups  of 
red  blood-cells.  They  resemble  somewhat  a  sporoblast  formation.  By 
careful  focussing  the  group  is  found  to  consist  of  nine  cyst-like  bodies, 
each  one  of  which  measures  3-4^«.  They  are  vesicular  in  structure 
and  present  a  rod-shaped  body  lying  near  the  periphery  of  the  vesicle. 
The  vesicles  take  a  pale  reddish-gray  color  with  safranin,  and  the  rod- 
shaped  body  stains  intensely  red.  A  considerable  number  of  these 
are  found  in  the  marrow  of  the  case  of  leukaemia.  They  may  be  found 
in  groups  of  twos  and  threes ;  the  one  represented  in  Fig.  9  and  repro- 
duced from  a  photograph  in  Fig.  8,  is  the  largest  and  most  distinct  of 
these  groups  that  I  have  found.  It  is  possible  that  these  may  be  indi- 
cations of  the  so-called  "vesicular  degenerations"  of  the  nucleus,  or 
that  they  might  be  red  blood-cells  of  small  size  presenting  some  change 
in  their  wall  which  leads  to  the  appearance  of  the  rod-shaped  nucleus. 
It  must  be  admitted,  however,  that  these  explanations  are  not  satis- 
factory and  that  the  nature  of  these  bodies  must  be  left  in  doubt  until 
opportunity  is  given  for  a  more  complete  investigation. 

1  Since  the  reading  of  this  paper  I  have  found  the  same  process  in  the  spleen  of  the  rat, 
and  of  the  rabbit,  after  hemorrhage. 
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EXPLANATION  OF  ILLUSTRATIONS. 


Fig.  1.  Bone-marrow  of  leukfemia,  large  irregular  nuclei,  with  ha?moglobin 
protoplasm.     Compen.  oc,  No.  4.     Apo.  oil  imm.,  2  mm. 

Fig.  2.  Bone-marrow  of  leukemia,  a.  Large  polymorphous  nucleus  with 
haemoglobin  protoplasm,  b.  Large  erythroblasts  with  imperfect  mitotic  division 
of  the  nucleus,     c.  Fat-cells.     Compen.  oc,  No.  8.     Apo.  oil  imm.,  2  mm. 

Fig.  3.  Bone-marrow  of  leukaemia,  a.  True  erythroblasts  surrounded  by  a 
mass  of  protoplasm  containing  hemoglobin.  Compen.  oc,  No.  4.  Apo.  oil  imm. 
2  mm. 

Fig.  4.  Capillary  of  leukaemic  spleen,  showing  the  budding  of  erythroblasts 
through  the  endothelial  wall.  Three  specimens  are  shown  in  the  upper  wall. 
Compen.  oc ,  No.  4.     Apo.  oil  imm.  2  mm. 

Fig.  o.  Capillary  of  spleen,  described  in  detail  in  the  paper,  a  and  b  indi- 
cate erythroblasts  in  process  of  filamentary  budding.  Case  of  leukemia.  Pro- 
ject, oc.  No.  2.     Apo.  oil  imm.,  2  mm.;  camera  length,  85  cm. 

Fig.  6.  Section  of  leuksemic  spleen,  showing  erythroblasts  in  process  of  bud- 
ding. Minute  bud  within  the  endothelial  channel  surrounded  by  a  htemoglobin 
envelope.     Project  oc.  No.  2.     Apo.  oil  imm.,  2  mm.;  camera  length,  85  cm. 

Fig.  7.  Long  filamentary  budding  in  endothelial  channel.  Project  oc,  No.  2. 
Apo.  oil  imm. ,  2  mm. ;  camera  length,  85  cm. 

Fig.  8.  a.  Sporoblast-like  body,  bone-marrow  of  leukemia.  Project  oc, 
No.  2.     Apo.  imm.,  2  mm.;  camera  length,  85  cm. 

Fig.  9.    Sporoblast-like  body.     Compen.  oc,  No.  4.     Apo.  oil  imm.,  2  mm. 
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THE    CAUSE    OF    THE    DISPARITY   FOUND   BOTH    IN 

HEALTH   AND    DISEASE    ON   PHYSICAL 

EXAMINATION   OF   THE   UPPER 

PORTION  OF  THE  CHEST. 


By  CHARLES  GARY,  M.D. 

OF  BUFFALO,   NEW  YORK. 


In  the  writings  of  our  earliest  authors  of  works  on  physical  exami- 
nations of  the  chest  we  find  allusions  made  to  a  disparity  between  the 
two  sides,  as  regards  resonance,  fremitus,  respiratory  and  voice  sounds. 
Without  noting  such  variations  as  are  accounted  for  by  the  presence 
of  the  heart,  liver,  stomach,  etc.,  the  most  striking  difference  is  found 
in  comparing  the  infraclavicular  regions  of  the  two  sides.  I  will 
refrain  from  quoting  the  complete  list  of  authorities  by  reference  to 
whom  this  point  might  be  established,  but  it  may  be  well  to  state  that 
Louis  referred  to  it  in  1843,  that  it  is  mentioned  by  Stokes,  while  a 
full  description  of  this  difference  is  given  by  Flint  in  his  Practical 
Treatise  on  Physical  Exploration  of  the  Chest  and  the  Diagnosis  of 
Diseases  Affecting  the  Respiratory  Organs,  second  edition,  1866. 
He  says : 

"  The  practical  bearing  of  the  fact  that  there  does  not  exist  in  most  persons 
an  equality  of  resonance  on  the  two  sides  in  the  infraclavicular  regions  will 
appear  hereafter.  .  .  .  The  fact  rests  on  observation  and  is  independent 
of  anj'  explanation  that  may  be  offered." 

He  speaks  again  of  the  same  fact  on  page  37,  and  on  pages  149 
et  seq.  he  says  : 

"The  frequent  existence  of  a  greater  resonance  on  the  right  side  has  been 
well  known  to  practical  auscultators  of  late  years,  and  the  thrill  or  fremitus  is 
greater  on  the  right  side.  It  may  be  present  on  that  side  and  wanting  on  the 
left  side.  Vocal  vibrations,  thrill,  or  fremitus  accompany  the  resonance  in 
some  persons,  either  limited  to  the  right  side  or,  if  appreciable  on  both  sides, 


398  GARY, 

more  marked  on  the  right  side.  .  ■  .  The  bronchial  whisper  is  often 
wanting,  and,  when  present  is  feeble.  It  may  be  present  on  the  right  side  and 
not  on  the  left,  and  is  louder  on  the  right  if  it  is  heard  on  both  sides." 

The  above  quotations  refer  to  differences  found  in  health.  The 
same  differences  may  be  found  in  disease.  Flint  says  that  a  relative 
broncho-vesicular  respiration  is  natural  to  the  summit  of  the  chest,  in 
front  and  behind,  in  a  certain  proportion  of  individuals.  This  being 
the  fact,  it  follows  that  the  question  as  to  whether  this  modification  of 
the  respiratory  murmur  is  due  to  disease  or  not  pertains  to  its  presence 
in  the  right  side  of  the  chest. 

"  A  well-marked  broncho-vesicular  respiration  on  the  right  side  ma}'  not 
indicate  more  than  a  natural  disparitj'.  To  be  considered  as  a  morbid  sign,  on 
this  side  of  the  chest,  the  broncho  vesicular  respiration  must  be  accompanied 
with  other  signs  of  disease." 

Quoting  further  from  Flint,  regarding  exaggerated  vocal  resonance 
and  bronchophony,  we  find  this  statement : 

"The  difference,  however,  observes  a  regular  law,  namely,  that  the  greater 
relative  intensity  is  on  the  right  side ;  and  this  is  found  to  be  the  case  over  all 
the  regions  on  this  side,  but  is  especially  marked  on  the  summit  in  front.  .  .  . 
A  whispering  sound  louder  on  the  left  than  on  the  right  side  is  a  morbid  sign. 
The  character  of  the  broncho-vesicular  respiration  should  be  strongly  marked 
at  the  summit  of  the  right  side  to  be  considered  as  evidence  of  disease ;  but, 
on  the  other  hand,  if  situated  on  the  summit  of  the  left  side,  it  almost  always 
points  to  a  morbid  condition. 

Dr.  Vierordt  might  also  be  quoted  to  the  same  effect,  and  the  same 
might  be  said  concerning  almost  all  authorities,  including  our  teachers 
of  to-day,  in  manuals  for  class  work,  S.  S.  Burt  on  The  Exploration 
of  the  Chest,  C.  M.  Page  in  his  third  edition  of  A  Handbook  of 
Physical  Diagnosis,  James  Tyson  and  all  others  that  have  come  within 
my  reach.  Many  have  undertaken  to  account  for  this  disparity  of 
the  physical  signs,  but  all  the  arguments  are  included  in  Gottman's 
explanation  "That  the  increase  in  fremitus  on  the  right  side  in  health 
is  accounted  for  by  the  fact  that  the  principal  bronchus  is  wider,  is 
joined  to  the  trachea  at  a  less  acute  angle,  and  is  situated  nearer  the 
vertebral  column  than  the  left.  The  latter  is  also  separated  from  the 
spine  by  the  oesophagus  and  the  aorta." 

It  is   not  the   object   of  this  paper   to  discuss   these  well-known 
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anatomical  modifications.  I  desire  to  call  your  attention  to  an  un- 
recognized cause  of  the  disparity  of  the  sounds  elicited  in  the  superior 
zone  of  the  chest.  That  this  cause  has  not  been  described  before  in 
accounting  for  the  difference  found  in  physical  examination  of  the 
lungs   is   all   the  more  surprising,  as  the  feature  is  so  striking  and 


Fig.  1. 


apparent.  I  would  call  your  attention  to  these  two  casts  which  have 
been  prepared  to  throw  light  on  the  exact  anatomical  relation  of  the 
bronchi.  These  casts  are  made  by  pouring  a  metallic  alloy  of  very 
low  fusion-point — about  140°  F. — into  the  lungs  through  the  trachea, 
the  temperature  of   the  molten   metal  not  being  sufficiently  high  to 
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burn  the  tissues.  A  complete  cast  may  thus  be  made  of  the  larger 
and  of  many  of  the  smaller  bronchial  tubes.  The  lung-tissue  is  re- 
moved from  around  the  casts  by  solution  in  sti'ong  lye. 

It  will  be  observed  that  the  bronchial  tube  going  to  the  right  upper 
lobe  (as  indicated  by  a  strip  of  paper  glued  around  this  part  of  the 
cast)  is  given  off  at  a  point  very  near  the  origin  of  the  right  bronchus, 
and,  in  the  case  of  the  lung  here  represented,  fully  two  and  a  half 
inches  above  the  corresponding  left  bronchial  tube  (also  marked  by  a 
strip  of  paper).  This  is  not  an  anomaly  but,  as  has  been  shown  by 
numerous  experiments,  is  the  common  arrangement  in  the  case  of  the 
human  lung.  The  position  of  the  superior  bronchial  tube  of  the 
right  side  varies  little  in  most  individuals,  but  it  sometimes  takes  its 
origin  higher  than  is  shown  here,  and,  in  exceptional  instances,  it  may 
come  off  from  the  trachea  well  above  the  bifurcation,  as  is  shown  by 
Quain  in  the  two-volume  edition  of  his  Anatomy,  as  well  as  by  Ewarts 
in  his  work  on  the  Bronchial  Tubes  and  Vessels.  This  fact  is  not 
mentioned  by  Gray  nor  even  by  Sappey  in  his  four-volume  treatise  on 
Anatomy,  nor  have  I  discovered  an  allusion  to  it  in  any  other  work 
that  I  have  examined,  although  the  tube  is  pictured  correctly  in  cuts 
made  from  castings  of  the  lung. 

It  will  be  seen  by  comparing  the  arrangement  of  the  bronchial 
tubes  of  the  two  lungs  from  below  that  the  truly  extra  lobe  on  the 
right  side  is,  as  has  been  inferred  by  Aeby,  the  upper  one,  and  that 
the  upper  lobe  of  the  left  lung  is  the  homologue  of  the  middle  lobe  of 
the  right  lung.  Not  having  been  able  to  procure  a  cast  of  a  human 
lung  showing  the  right  superior  bronchus  originating  from  the  trachea, 
I  will  invite  your  attention  to  this  second  cast  taken  from  a  sheep,  in 
which  this  bronchus  (also  marked  by  a  strip  of  paper)  is  given  off  from 
the  trachea  itself  fully  two  inches  above  the  bifurcation.  With  the 
exception  of  this  extra  bronchus  all  the  branches  of  both  the  right 
and  the  left  bronchus  come  off  below  the  level  at  which  the  pulmo- 
nary artery  crosses  the  air-tube. 

Without  elaborating  on  the  presence  of  this  tube  nor  of  the  ex- 
planation of  the  transmission  of  the  sounds  of  the  lungs,  I  may  say 
that  it  is  pretty  uniformly  conceded  that  most  of  our  physical  signs 
are  conveyed  to  the  ear  of  the  auscultator  or  to  the  hand  of  the 
examiner  in  the  case  of  fremitus  by  vibrations  of  the  air  contained 
in  the  bronchial  tubes.     Cavernous  or  tubular  sounds  are  yielded  by 
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these  tubes  unless  their  vibrations  are  modified  by  passage  through 
vesicular  portions  of  the  lung.  In  any  case,  however,  the  large  tubes 
form  the  principal  media  of  transmission.  It,  therefore,  becomes  very 
apparent,  in  viewing  these  casts,  that,  in  health  or  in  like  condition  of 


Fig.  2. 


disease  on  the  two  sides  of  the  chest,  this  right  superior  bronchus  will, 
in  most  cases,  intensify  the  vibrations,  which  will  reach  the  ear  or  the 
hand  of  the  examiner  by  a  shorter  route  than  must  occur  on 
the  left  side.     The  presence  of  this  extra  air  tube  may  also  serve 
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to  explain  the  relative  frequency  of  certain  diseases  on  one  side  or 
other  of  the  chest.  I  do  not,  at  present,  care  to  go  into  this  matter, 
but  merely  wish  to  emphasize  the  fact  that  this  tube  acts  as  the  prin- 
cipal factor  in  inducing  a  disparity  between  the  physical  signs  elicited 
in  an  examination  of  the  two  lungs,  and  that,  more  surprising  still, 
the  very  existence  of  this  tube  seems  to  have  escaped  the  notice  of 
most  of  our  anatomists  and  of  all  of  our  authorities  on  physical  ex- 
amination. 


DISCUSSION. 

Dr.  Griffith  :  I  would  like  to  ask  Dr.  Gary  how  commonly  present 
this  is. 

Dr.  Gary  :  I  have  made  a  great  many  castings  of  human  lungs  and  lungs 
of  cats,  rabbits,  dogs,  sheep,  and  calves,  and  in  all  of  these,  although  the 
arrangement  differs  somewhat  in  the  different  species,  the  right  superior 
bronchus  does  not  fail  to  come  off  very  much  higher  than  on  the  left  side, 
and  in  some  cases  it  comes  off  from  the  trachea.  In  dogs  it  is  arranged  not 
unlike  that  of  the  human  lung.  In  all  of  the  human  lungs  that  I  have  been 
able  to  make  castings  from  that  is  the  uniform  arrangement.  I  have  seen  it 
come  off  immediately  at  the  origin  of  the  right  bronchus. 
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